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fewi will h® ,ia t# M* etoie#' «€ ms# ©t 
•&i msAmMm* 
A '©f &f' pr«<lttiti«a «P 
mm&wM i» tti«€ in T«p|lag t»y Wmmra ©f tidrj 
eftttl# i» til® mmm§§ ^oducticm  ^«ai»ii.s im « 
pepalmfei^  *1* s»sli% -df i» m ferwt, itt it 
ia ft tftitisg im a w ^Sa a f«»iiy*' M&§t 
Jf -jt—... rtht haii .....^  ^ ~^E MiiM X fWft i*^  ifaanii .^ iSk 2 Ak'K'ttMsOi jft aaiia Aik'lL -^yllM aM jSm im vv..~ QiaS';|®0Hi wi#ii i^^ ftQiiixiis % ®©w 'iwiyka 41,w v#. to€W la# ©••©bsjl*' 
## ite® ^1*4 iwm '^ Mh aM -A mmwp^ ctf 
i« tt#' i^ ^duction 'hmf&m Qptiniirily 
"byssAfS lisiir# in s^* •.v#!?!,®#' pF'SStasS-S-'isi ifh stisy 
©Sf' #«?«•# tb# lativMnal ^pr@fee%l« 
®gi€,, t©*i fitMiftg ab®w felw 
.•iti«4w4 :*« *»€ helm m iaf®yii»* 
-'•• •— VA' iMAA.ic.'auit difc aM, ids. db .We^SI dm. Jit an ijS Jit ••' •••• •- " - Jt IMM ,Uh 
*®'afa3P® ©« au.©'©### w ©a® iad i^mass,*. is w# 
sir«i»Ag« If M« li«M m It It m %m.m.mtm &t Ms 
•ability t# fei»«©4 m l@ ©fetaia snmvlm m%mM ©f M« 
aMiity %© otoa^wat «ad im 
aalfflitla.# S«» pia®« .fuJLtls ia 
tb@ lij.,^  m m .s^sns ®t t&at is» 
if %h» ftaiif Is l4«3?€,, r®^«t « 
mmm&stf th«y «#l.ii<it mimls h9lmg$Mg t© tfeal tm&tf m 
WPiSfbsSkly t# tli0s@ ia .f« l^.l®» wi^  X&mw 
0wM0Am of hmw mmful em b& tm rnmmm yi#14 
@f II f©imMti®ia @f 'i&iry #©*ri hm &ltt0u0 
i 
um i.M mM m9m.m« md Umi hmmm 
it ii#tw tbmli %h»y'A«Ll.a lm m awrag®® us* 
mftllf Thm iia#«tim is em» ftmcMm mt tlx# 
4tt$ti0ii ef mm ^&pnlmMm m-&3.Xf mmfml. m m mM ia 
wtisg te»$dins valuta ia as$«3Ptidiiiiig m» 
•m&mt §t _w«ompligb®t lia 0^m0M.g •&.« 3.®v«l &f i»©.ai 
,p»©itt#tlvit;y ff- tfe# 1,® tk# ©ftlaw ii»« ©f &@i*t 
hmimg mtatmA m- fkmm mhm ia ®oia» 
9i til# aiiiani» 
#s»afe# «r 
®i# eBaseys %# Ifc® ss«^@sltieii 
©f Mrt Av#r«.g®s. I'mgt hm ©f 
til#, iiff«»•»««» h®r<l AW#ipa^« ia t« t® 41ff«i»«a.6ei 
i s  g » m # t i e  • ( a f e i i i t e y i n  t l i #  T M * i © « i «  b w d a  
mt li#* a«i6& li 4tii differtae## ta ibt 
«!«• &«!•€# p#©tsi«*,, if t© |j©f-
#«@li &t nM.^ i8-m berd* ©an b« 1st© tw© 
with 'twI-miftelJif 'Us#  ^
litipd wmrm&t &« t» ftii® as# ©f tfe# p3?Mia.©ti.0ii ©f 
tb« hmd isitMa ft. siu^© let tb« i« smh 
m&Nt difficult t i« fdtk ttslaf tte® aveamgts ©f dlf-
f«»at ,b®ip4«.* 
S@ii» 6f tl5i0 *«yi la ifeiela tii« mwmm  ^ @f tli« hm€ m&y. 
hm9 tttJiitj id this '111# tmw& »® im) tiw tim 
ia m« *»5rit. ®f to 'lieM ® p«rlod  ^Ma®, 
i 
m a Ms® &e a tmm average worth'©f, a MeM feowai»<l ifeieh • fcli© 
iiap©rf«etl|- i*©p0&taM@, mottaai prMuetliai-ipfcoMi nmj b© ye-
,gr0ai©i f©r, ©stiimtiag iaili¥iimal preAiietog abilities m 
to®#'diiig voTthBp md M t&v tlie jp©»¥s,i of f©'a3?lj ©svipeaa-
a®atal diff#r©a©as b^twesa of mwst 
Ftm mcslbMm ia^eiviag s@v»ml iiff©i*©at li©rdS| 
m® .&t¥iiio©d ai to (*J bow «ek &£ tb.# diff#i»eae©8 b#tw®@a 
lierd a¥®ra^s is du® to gsaeti© ^Iffermefisa md hm mmh. i« 
eamsed by ilff»©ae«s in tn© ^aage^at md mwlrmmnt of 
%h& hm&f ih} iidw is th# }»t4. «¥«rag0 for iaereaS'-* 
iag tim mmmmj of iat@r-li#r€ seleeticns ©f iiidi¥i<iual aai-
n«il8» 
.Oalf few of.tia# mxmwms wajs df us:ing mm&g&B ©f 
e«3ws* i»»©©Ms em is® 0-xaffiiii©a tier®. Jaawtr® t© feb,® queitims 
abs¥e «p® 8©u^% to eeatritowt® fc® tb® ©f tb« general 
tiiestim, of #i«t ¥altt© it &¥@i*&g# prMmetim of e©w« to®-
loaging %'&• fclM sw» md hm nsy tto of d&ii»y 
eattl© tttilijj© ^aetieally thlB average t,© la|t*»o¥# tlie i!©i»it 
of Ms ©fttstlef 
f 
mTIl* 0F MfWSMQMM 
fh» mw%m hm%mm t® iMelt 
mm IMiiptetXf «ir®mg# im 
prefiiig fattlt • m tm mmming ia tli# mrl% ©f 
p€»pt3.®ti'«s &t taS-rf §«gssM«»ti« te^s# l5®#n g f^»a 
t@ tw m|#r ai¥i»i«i8: ®e til# i»rt@€i© 
•*ifcli|ji. %t»# sifl® ill 
mwM.» Iii li*f# fe.®«a iaolmdet tb# 
»a©v«I ®nTi3?as««Btal, txlstiag 
«t tb« 
ii«# iKtm ib4 'Urn mm 
um'^mnM ®f e&aagi# in mwmm^ ©f tfe# &« ifeas©® 
wi^  MfimmmmB h^%mm hm^ «p# 
ei mmh Mtimmmsif tii® *»®fm2,a@«.g ef 
«tt«k at«rii.@i» ill t&& 0&im-blm #f la»0edinf 'iaiail* as® in 
otM#r 
mmme^ mv'iffmamm.MX witMa S&pd 
*i#a it mM that tli# ©liwi^ gts fi?«. ti» to 
ill tk# fmnatitf «t tttitiity ©f waiiatol.# for talrj 
iiii€ *3,8«i to mm. mmml tmmp^rm%vim, mimfstll tmd 
emAlMmM emalM ixkfXmmm @?®atly th« mmm% &t «iife |»&ime©4 
m 
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i# t& mmlug 
in •p»©tm©ti.« wt-tMs .ni. 
tfeao. ttts® twa stwiiids ia *li.tA vnfiAtims ia 
a v i F « g © « .  w ©  a t i a e t o t i  t © m s t  © f  t t o . ®  
«^l#taet ^ a potsttle tt««t tm? eorreetioa irm iaai|^®i 
©f VWittl#® th# p»0|»«tlCltt ©f €»!• t# 
jmmlf m wa# withoiit t@ 
it iat© ^a®ti© iitii the 
y%m mmmMg m 'hm %®#b peiattt tmt hf m&^ irltttt,. «« 
w»tly but »# ptftlf ^a#»' 
%i# BMm ©©*• %ma mtm »€ s«i Itaw y«i»» 
flat t© at a«««*fe «#%» « ,a«KiJKa tm th» 
f^mly m:w%wmmn%mX 4Xt£mmm§^ &ha®rw9€ la 
m%%h IliSI) m-iti, tli# m«iXy»%$ M wmimm %##!!• 
w fey 1* 4# •fiato#!' t# #it«i?aigit stmt p^©f©ip« 
tiim ©f tii« -irttMa &®!rt wm idtb 
mm$$9 in tte© |f#ayly mwm&  ^ p?©4aetic»«- %& ttoe# 
to3?€« f«m4'Si'#4^# 15»9 t^ itod 23.4  ^of fmtmm te 
fat pE»iHte@ti©m mm 4tt# t® gbniiga* fa?®» 'ptw t© ft#®# «t«r# 
.di« eElj® I <!• Ill lilii .Mbr aiwi' ..NttL dl 'Am* MM. -• •- -*- kh- iteirte tiinm -m- MfclM ©isa ©® ©ii»e»C|^  it afpi.|ii>.s taaii' ®<aa® 
ir«.r» i*i®' la «a»ly»is.^  lat p«rl»fa tli.®## .^iip»%i.«a« »® 
aot ftp Kircogt <2.§55) M » #f B^^sh ftil.1 
eatti.# -fenat f%m1f ©laiag®» ©t©!*  ^'it yww® t# e«p?i8« ©f 
m# tutfti irarlatie® #f fftt p*#dm®ti«*; fli« -lirdad lia# 
©f percent of fat, ia 'iiitlt %hB ir»®golw fXmetm'* 
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a6iit of si.@t®jE»». ibS.it tb«t ©f feli«lif 
dffiiT'tiis mm i&i* mB llMtj not %«• steietiy 
timet ^wrii® «» r©m  ^ &i 
M' tlie ftifwpti©® 1# timt 
tmmms mmg s#ts 
@f ii8»o0lat#<i 'nAtfe to tl*# tfeli S '^ t# 
3.§  ^i« Mk«2.:f %.« ait#»8tiwii«€ tla® ilfeantiea a.,iii©« 
mttmmt «#tg ®f iftll mmXmp ia tla®, 
ii®fRt«s Cl94Si .i» HIS htyda imm^ Mitmmmm 
la 111# ummm w«i* * psriM @f ftft s«#ri aa®mi#» 
t© a%#mt S;^  #f tfa# %©%&! fariatioa 
©f of e®«» ailtei t tiatg it '^ lity tm 
ilaf» is til# 
lmg» 'in. ef jmrnly '8'i3*iatl©a» 
@xl®t in atuAl#« la. gia«m1L tli# sap® aot 
m  W m f  «r@ as@i?if#€ ivm 
iiig Mtmmmt m£ mstmmt tf^ es ©f md 
«W0mma» »i iiffgirea-te typt# ii»4 atts i^*.i #f 
©^P' 'tis® 'vinfl^ ee-s ar# witb j®mXj 
mmmms ta aiiiiit#' ##v@3?ing mmm ®f 
fartiy tii# mpm»4. trnxii. is ,i^ #i«ie%.i0n in »st 
e«»#a «fta p«3?%ly ^e.®«8® tli® Im^w pm%©€s mr& mmm limif 
t® toftv® lacladet wax' 'f^ ms m mmtmm y«ars imp ©tfe©r mmmMm 
ft» p(*&pmtims 4© »©t #.stiwit# tb# f.«?» 
i.«se« ff»#a til® in tim 0t 
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ft tit# m^m.% "bisMtmfm^ ls&# •<i'0w 
•womit ia m mM^w mmwmm CtM# 
pes? mm m fifty |r«» p#yiet|% Ct« ?&t©*, 
•lis#I til® iaflaitlea ©f atinA&M wi tteia^d t® & itai?® em-
v#ttt#at auBfe®!? im 
&i^ 3P CliS-li idSSf 19Si) prwMtt •i@a®th«i'  ^
f^ ea tli© Fte'#*»a€®t 
Bj ¥« fat#* «€ M» wn® to ©waiwftt® 
•ft, @0ir^ *a to %• tair,ii».«a@st* l#«6.g t^Eiiis 
t&»- ts£%m&€6 « ml%M ffodwbioa ©f mmf tmtmm mwA mw agt 
til# l«a-gfefe ef pe,ri@€#, ©f, 
'&§LS@w #•© @sttfe3.t8ii,.w@»g!©.» tf©i* &i slif* 
in %!»«© litfiag #©»«#%©.€ 
•ef » h.m%,&g 'eff®©-!#, 
Ii® t® BrtJiiaii© %fe« tafli^ ae® ^  ©tiitp 
fey ft iKl.tipll©afc£w f» %li© pj»@«lae» 
tl« 'itf e t^iw jpfipfwsSag twiag %•&© r^iod im «bii& ©aeli ,i*«#ort 
IKIS Bads«' 
-.ak^auk •:- A-. ._. .„•,.... JS' uiifi kmlunitm-tw iff mi ?liifii .iii ii ii>ii«i -^ - — -anr¥r aii'Hfr i^ r  ^ A .iMb.aUb,.<A  ^t-i» fOU FSmH  ^fl®€, Wt^ # » »,^ ©#lSSiS lint® 1119 av«* 
©f ©«w#©tlag f» #a¥te«»at«l.. •ii.f-
tbiftt tk# ewf®6tl«. •i6b@»3.€ «l,ti|)|..l'.©&tiw* 
fb©j tii.agr©#t |»rior fer- ©tli.#r 
abeat ti» m^mX tmmMlm. @f tM fm ii«* 
#fflpr©#tt,« #f Mm MiMjwMml fear m 
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"m «a®li mfBtum «ir#a the M0M M 
tftilf • %&»© it ft *®vw@ .praefeteaX tlwl fiw 
mmk^ tm 'hmm 9w£tMm^ »iwi to 
ft i&»t' p#3Pi^ . I# ,pE'@«'i€# ytiinteillty t© m rnmw* 
ag» pl*-®tttotioa i?®e'fir€s p»@iitpe4 i» 
e.«eli«i»#ll ft. s0ltoti.«s t# Is# tM# m«« mt 
©f «c>w ^witMs * SiiAMt .r#g|#a la 6«5[di.t..i6ii« 
mm m hmm§m9^^m m pusslfel.©.# 
»its.ei«a -1814  ^tfe### mm 
£S1T%W ift ©mtonding Miag tto® &«ri. m&wmm 
m  m  ft#t • m X f  eliaa i^ 
fi»«s t® fitt*, &!## mf eM&$» in thm g»a#ti$ 
mp ©f tfa# 4tt® t# e-ww »€ l®avtag iwm t#-
^@a^# Wm Mim flfSO) «iiti@ii»a .sm  ^ m tlffiemity# !>«%. he 
%&« €iffft3?#se«s Is i#ii#t.£e e .^@ai'fel«a ef 
 ^ iiT '^ 'mAi II I •!* irti rt-MK 1 '^ - ilite  ^.fvajfc' 'akk  ^ V %«K iM8k.Mte jjs MM |M> |> il^ i'rtfc .^ M  ^ . , liSP.g® WClSi® p# lI'MyUl* Few? SMuii MSyflSn |f 
ing #c«iM to« |.ap#rtant, 
Iftppt flWil »fa»€€ eo3?r©ctloja fw tb.® li®M «fwiig@ 
.e«ms# h§ e»%tat«t 1sl». ia « f«ar *«» sS.i»M 
.i^ stir Mit tall* la m&thm f®«r feert wetild. t>« aaimlf 
:e@af©.s.®<l ©f #f .»©tii#.i? lali#. fw tliii 
lis t^ ftWfftgt ii©ai4 wmmmm g«#ti« feetii®#!! @w«> 
tk»: t® a®fe#r®lLa#t.» f^e«3?s i*stS.ea®4 gwA $k-
mtlQlmmt Mtta# «vti#ia®# •*&» p?«ii#at#€ m %& tl» 
0f i.ltfmmmm h^%mm mmm wm tf 
If 
f « »  t h a  « r « m g s t  A  i m  f e #  w f s t i « # €  t a  m  
mm %©• •sspii?*'!# giis#tt© mM. 
•fflSBt'tti »» 3p#stri0ltt %& 
m tm: 'IqmMM aat wm» -nfftetst Hy feina^a,, 
wm %h<$mf #f tb# me #f tfe«- betM mmmm' wm it©e#ft®A 
id'%& tfci® »w ^a«ti© w»r® •!*#* 
»ire€,t fettt -»ttggtstl.«a laa ©-s^i^ismt 'i»r® »i» ®f 
talis m» ifeat w«rai®» jr©3,i«l»llitr, 
«tea% ewweSi'eas fe® stt. tNattiapiS:® wyi®A iA *¥«!?* 
iiit •^ mth.&w %h» mthoA e^ali ibe mm€> tm s^ i^aptag '&mm 
%n diff«i*«»t hm&.&m »ief ,iiiiatl.« of a f#w oC tli#s« mill 
€#i#B8te*%S' till#. MiMjty irai!»i.iil!i,i.«jB tii itb fasw# 
©©jftgitost*: 
mm lfii» fiwt ,i»ati« •&$ wmmmtim;, tii# &t Tm» 
liabililf ©f tfes wipmg®. «%«©€• fh« urns 'Wiie 
•tfe,itt tb@ 0'«p®#tiw tm tli# li®M a@fe hm »»«€ im ii®s»4ii 
^ 1#»# ttem mm Ii£4| irm Wmtm^ liit| Ststodrl, 
Itill. BmeMioljB CI9S4'| t© iiimft tto# asttedA tm m& 
ia wiJ.1#^ Iwrii fey »«fgt.,i-|lag tlw% tailil $p®i?®i|jig in, 
aif vt©lait|r ia€ mator stail« ©»iitli«i. fe# gr@mp«# fat© m® 
mmms§ im pmpmm::^ fm Mtm (%&$9) mg^atM 
Ijaelniisg m «®irl#i iat« $m tm smll fe®ipd*» 
S«rt%%« CliS^)' »!«« ist^ttggl#4 Wm pt@lil«« ©f «»ft3J, &@f4 
•ii#, 1# frntlet urilli th«. «f«t®a «f fetdam## 
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#«€ «a« ms m devlatiott fi?©a ili® fa#fA 
©bs#3?¥atloa« im tb# smm mw mm 
Is %m h^w^- i^m wpeatalJlllti- #f Wm mmv* 
Tmt^& tm hmi. wm 0»gS# Hthoa^ tli# awi»®i« &i 
mm wm ianlJl# laMwIiaa »*» tfamt tm •j&mlf 
mMrmwmM'A ^itfwmmm wftt, mefwl^, ml%U tb# dwinltm ©ya* 
aligfetif *s»# thm vm wiltiflteatiw' 
litiia%i«i «»^©toafele fedtmeteg Ibliifcy" 
pi'©4ii®ti©a of «. ^©»p ©f ©.©ws. Um pf©-
l>#»®a «.s &. aaeftti aid t# s®l©iti« 'lii#® th# »¥«ritg<S' e '^ -ail 
^ m &«•§ »#»4s e.a»?@efe®-i. im M&m mvlTmrnrntsX «©iidi* 
lioi# if »»#€ t# fptditt Mr p?i>dueSag gMlity* "moat 
©f m mm t# tfe® 
li«M itf#wifS f3.tt»: . .ni> «f t&# tiff««»«»## Is t^wiwii %!» av-*' 
«m§i ».©«€, mt th® cow and .tl» &ii:ri m^wmg© 2.i4S)i 
-A... --. ,^ |U Mm JSr »itr iiti iMfi'^ ki iitff jMi -dt' .dife. Mi ittii^  ai na - . mi —— ••-. • .. J||^  ^  IB.#!?© a 1# la# ai^ ©@3p » ]p#e©i>€i' x-ii is© 
•tf t&# #®w •»€ r is. tM# «®pP6Xatlc® witliia m &«ri ?«*• 
#«i» ^©f a «©*.» I3iiriv.fi.%i«' '©r tl» «te^^p3Li«li#t 
lif CX0S4)#. -mA I19S3) , |,iigfa. #t, 
Clii#:}* i»i m» €als»y ©mttl# fey 
l«»-y '«it JittA IliiiK IsmA j^| mt l#»y Cl.t4S) 
amggtst«t tl»i m mm*» breeding irml.i» %M. sm» #ti»* 
m 
t4« witli rtplaeiag ia tto# 
a® laeldng esa^atial for ©f Miasm fftaatiais 
tm ffMl-eti'Oi m i#finitio •«# 
Lsftiaistteg "frobabl© ability**' mB d^eeribM 1» 
m i»i#%iag »••##©«» lAmmhf. mm ^maMm^^tm is ^vm t© 
til# &i th» lafwaatlm m * p&rtimlm 
mimalv Si# ^oduotag Aiiiti* uf «a miaal afemt 
•rtaiisto. nothing i» 'te.#w #»#pt *b® seaa fjps^meiag itoitltf of 
til# populatim fi»#is Al«ti Mh$ b« •»%!» 
mt^ wist bf tk© jasaa liiat to th» 
KiMr 'Wm producing itotlttj -©f th# pspelatim 
••^ •- ,j^  .•Sf jSt ••^ ' Milk: ia '— ' - J8 --.L.  ^ » -M*^ ' •- - Jl^ '  ^dS  ^faU4. A sma^ a# l,iari<i*»ftil.ai, » la# itBlUiy w tn® #@w is 
tesiii Th0 wwp® itfet#ati©a 
f»;i* -%h» »«i «' '%m p#ttt3.«ti®a t# t&@ &m w aer# mM^&m 
laf li«jp is •p'#f«nt«d,* •©» ^w4 swmgi i« tli# 
 ^tfe# ti»«« ,»» ©f til# p©pttliiti«i, 
tttena (i950| * littl# wiitne® m 
Wm- utmth @f swli m «®ti«tof^  in s.<^»id« mi ia«ri%*" 
0f «#%iaat«# @f @«f»i 
agi- «« ;# mm$Mg thm» ymm Im 
Hrnig: A e©w *ltli m» tt to## ^#©«P4« wts a« i»«l,»,giag 
t# til© tHTslirtt. is tli# aioirla.g tla^## ,f«« mmm$$ mmmt 
tbt ^%oiiit ©f pro<l«©ti¥# 4 ®«w lAtfe .thjiii 
WM ia tl»' 0'mpt immlmd ta th@ 
#3?*  ^ #f nil 'I®#!*® durteg liilefe t&at mw ^©€»@«€.# 
m 
ill?# h&tmm turn fo  ^ lifotiia®. mf«-
ag#« #f silfe fi»M ms #«St Ail# tim tm '^mm% 
«4sility  ^•«» 0#S0* til® liwd mmTs.^  
m» M.&fim4 m t&« •«*'@i»age ©f all mem^ £m ito« mtlm^ 
til® 6WP®Mt;i« 1>#ti»0a *ao»t ppsfealiie pi?©-' 
dwiag sMlitf**' 4i««8 m» 0»29» ffels #««s»4 t© •ladieafc# 
a t^iiiBig ia «,6eiir«y 6f #f m ttw»# .f#®! witB 
'Is® tef tto# m»« df "prote&fel# pr#(itteiag ifeiXity" in 
tli« «T»r*g» ©i tM® 3»@©i?€i* 
:Qt §Mmi.& itt Mifit of l«i»d 
eblttig#« ia tli« itwmg# ®f tli« to*# bmm 
t@ iadie&t# mmmM ©f t&# ,^ #grfia ,eff fe»«tiag 
tti'd WBspiwaS 0iu?i*i»d eo 'ill lto« toi*d» B®ea,a».© ©f 
iiii. pm%s. esf tM &«• totea 
emit, llwi' tliat s®a#ti« mrlt ima aet 
®M,ip.^ 4 SltinS Mtos '^SisS f*-^3 fe#«9s 6®'es8i.6si8illy 
mBM'g Sit thKUfi im to.#i*A ii 
a ffisagiap® .iaprevsd wiafiifea»a% » of iiiw®&s#d 
aaeing ItwXi' Amf» it is tMmt tha %3*m 
aitaittt'» Mm m«s« mxtmmw tbat ^m&M is th.& 
@¥« « tini 'tieftb, typ&s ®f ©ii«iig» la ua* 
il'MMM' nhii ftMil nn ntii '^ iitik ili'^  KHPTOi PF©P@f^ »iOTt9# 


























m thmix' ©itt pmimmmm tm.€ ©etwr®#* 1?«b' %im Mmt rnq^mrm 
pr©®®tiii»© ii&i® %M tot- 'aeteyl^ atlag m& 
thm mmm& protm#in.g ability ii» tw^wmm with 
Emn€m»m. p0iiit#t tl^ t of tfa» gtat-
t4® toy l«E«t falls wtyteai tlie efimt 
^ef i#l«#ti« « #f iw t@ r#|>«atgtoi2.itj» 
lfe#ip« wl«©tiim m &m. p9T£mmmm fe*« 0?er@sliia»t«» 
Qt .@0ll#%i0- SBS 'tta€sW®SS.S&SSS • #3t |ja«» 
p?W«aJiBt «?« liu&tf %.© bt *€••» ai Alternate. solutl«|. 
to » iat#r «»• ©s#t t# 'irdtm## tb#' 
©f ©ft &£ mftwmmmMi&l 
ene#s fip«t t© y®»#' 
leaijil m& Mmmtsm lltS®! a^ '^Oiteb t?o .©a* 
tisatiag gmttie tttiag §mmmi.m rmwM 
@f %&# diM t© ai#M#8 ta ttoat dff®©!# ©f 
®li«a@6 tB ©f fe® e®w mi ^  &hmm ia tS» 
 ^tij« iMf'-A. e0t^  mefe m «©pirat#€ loth m® ««©-• 
liim, pm&ing @f th« «.# ,fm©« 
t©i?i a©* mij rsAl sff#©-! .a ,^ "femt |kl»@ limt* 




































































































































'-mttrnTmrnM hmtmrnu Mmdm m m ®f fatal. 
g«a#itifey iafw  ^  ^ltBS*Ss of 
variance 
»S .S@4 mit® -SS 
Ct Holstetn iSIIA hei^ s 
(Cows with at least 5 »e®ils) If 
f4 -iQlstdia A.a» ii#i?as- at 
li tmm Gm hmm m 
M MmMA S©€ mA Wai%® hmwim 
£m- statist f®©€ mBm.^mmM} 
MS imwmy m It 
mB tmm IHIA »t#d to- -di.ft«s^at #l3?«s SO 
lil 8mm.»&j0 H©lat#ia, .nad 3"©es«y ta 
X@m- CIA M 
iMm} 
S&mm (1924) 
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I t fe 
& 
is 
flii® ia##atiw# f» •sisapijr'iag wiSwils ia diffweat 
k«Ms ii %© ,iap"iwr® tk# ia »tl.®et4af ^aHa,. Mmmam 
 ^tfe# »®« of p».eim©ti#s @f «lr tb® 
pr^tt©ti« ©« fe# ©"bstfir#!:# Wm ei^ariuf ©ttw eval* 
mtiite ©f til® |r©:gea|* «at for te#tir®#a y©^»ig l»'alX»» 
te@wl#4g# &i €« «€ sisters 
^ mm $M h0Ms» thm'» 
mXms uta to® tli® la«r«lj »•;»§ iatwcbasgt 
«f '©..©we Srm, t@ bei?d 4®t» «'ew* 
mw^mg® hm» tm m& in fi»®-
gmy %m% m lattxtmi «f' ilairj t4r#«-# IaisIi ^  C3.i43.| 
l«r'©p®«®a %h$ of tto# @»a©tyf« ®f ffe# aitfe# 
tts#i m pltkm #3f ia tbt «ir® 
lad®* ife«r# »®3#'efei.«i ®f wit#s M»« Wm mwa »#• 
m fast tim best •«?&« tli® mewti 
ability® tli« «?erasi 
m» »@ir#t t©*»d tli# @f b.« «6@»tlag t® %h«' 
tiftliility  ^ at#«g®:» ttiey# wt s@i« «tiial>t ttost him 
l&tlm ta latmsitf m£ M* %h» m.%m§ wm mm ^mt 
mm§s. t© Jttsfcify tfe«- ©xtra tirdMlJl® ©f Baaat®  ^
C2».t4S) pmfeliab## » iait* invfJlTjag «1^1» p»«©®diii»« in Tifeieh 
mltellity" tm tQf 
mtm,0 m€ %hm m®h. ^pmhmhM afeilifey* ««: M€#d t© t^© g@a«» 
29 
tie ®f tbi th# twm tm 
Wm€ mmmm* 
Hit# til# li#f»4 &wip«g« in plac# ©f Higslag prMmeti« 
«r 8»» mtm W' ®irt& t© th.^  m%#i* lia 
proving ma « iiafl©!* ir ©##©#€ bf #% 
,^ 4'13.941) i»t tetli (1944,, it«lt Slits pi*'&stle« 1« 
li.@ til# pr#©#€w# @f p*#¥iii§ «ira» to uSi^ fdtof ttm 
mm ©a tli« <sf' p?o-
iaetisa f^3p@a th® tm all tli« ©®w# ia tliat %®sttog 
Sir© la 1«« Ifealattd a»#s 
tbe &®M t® e.»3?«©t tm Mitemmma to mwipmmu^ ©f 
m® {1liKr€|, Ifil)* p»a©t|©t tliews ^«a,t©:p 
 ^ «. M«»# iamg|i'6«r» Isj- r#ii© i^ag, th® !?©• 
tkiit tim mtm fe® Wi%ii ^op&r 
thim ©©liO-i fe# «.« m »»« «©i»at© 
ttet ai® tf til# js&t#s« 
&iiii 119471 itt tiscussing t'to optiMi «»# ©f' iadi^ i^ ual 
«ad Jf'ifflily iwrlt ia seleetion p#ia%»S .©«% tb# p#»iibilit7 ©f 
#i».si€©»lsg til# M t&® 1# ito©i»€ that a« & c«p* 
&t mwiwrnwrnntaX m,ttmmm»,. h»^ m&Tm^ wo-iilt 
a»ttally mmlm nfe-t^ nttm,. ms tim Qptlmm .atttatle©. 
%& latiTiisml 'wmm^s m& t© tmp  ^mmmg  ^ wmM to#-
ala®4 hf %m- wAmtlm of tb# bw©tla,g 


































































-m •«rt it 4S 
•4 fi 
m 
TM e#' tfeis study ma stieb «# mmm 
'rtitiii- af®S.3.«lJl# |^ wlt« all @f tfe® tuf a?** 
m%im t»«faE f» »xpX&t$si$ te# mmf 0mm ijf th» 
Bmm phmmB mm mmmlf «% mil %t®ams« ©f tim ^tm. 
Imw^W'eA in #btataiiig ^im laf»sati« t«iav#attg®t#d t® ussw* 
l#i.Tilf 4r*i» « mm Ife# tfee f«i»a®y 
eimte miM bj iwS, Ias^#y 
# Ctelf II €«seript|«» ^ %im nl'II stf»a 
li»# fts 3»»« #i» fe# 'ia tk#s# !»%«• 
siir« W8 ms wsl® obtained Is tm prsTioma wwk»' 
Ail Xm%m%'im wmmM &i 
p».iito0tl<» fi*« l«rdi. 'ifeleli liai aii j&m» 
t@ X M f  m  leM Iappo¥#»iat l^ gtsfefy ®f th® A#3"»C*C, 
ii#fe t# •S§i*day-il*l«l* fe&sl#* Iteordii l#.»a 
%mm iTO €*y«' ii«F# fm Iwfe ^ f.s|p 
ii»ttngiil,ifetog tfeos® dadiag iii^ @l.«at«rl3.y ^wttli to tto 
i>#w fi?« tli«# ©©Riing tm Xm&k &i l®#oMa ifO 
lays t© S0S 4itys la l#agtb aot f» lengtsh* 
®i©»# thm ®S tftf® »»r# liii»iti»ij t® SOS 
€ttfa im tli® 6«t?aialttg feb# i^ay* Hi# useful aaia-
b«p ©f ««. tSjiS©' fi»«» etwi la ttS ii»® sita* 
m 
is atfttts# fm ©f li»«s hj »tatas i« 
by (1$4SH ffe® ».«ii ©f all jrtewan f» 
ftw j»iyr» pmmA» ©f femttwfat* 
4i ttm' Smmf ewa?®4 m %t m%f tiw  ^
T®.© T 8KC 
pmm&M  ^p3?oawtt«  ^'tk# tmm. Stat# €itii*-y, li#!*# 
mmMng m "Imm^ f®#4©d irir# M«4 $mt pm%M ©f ti» ati®ly:« 
if#ew€« iWf» ©tet&ta®! twm 'si.%U ixi &m«' 
|Sfi6ti#m 'Witli aiettoli'  ^S:®irs |^.l:©€ t«ie« 
m €*f f«if i4S %Um ^43 Says i»i*©. .ti«-
©ii^ €®€ if tb# Aw tt •ei»awtaa#»,« 
©t&ii» tliiBa tb©## hf fit© mm, m&h ma amM trm. 
m &mtn, lfs«»is mm ia ttoi lii© w* 
iftil# t# ©#i#l©%» iii 4af# @f pr0tasti«i 'iWF* f©i» 
,i#mglk# !,«§» ttom  ^ tit iays i»i?« iattrftiafedii 
tQ t#S la tto.# ta. laf f»ll» All 
m«®:i i»»# adjmstdA tm id rntai?# by 
MIA ng# ®isw@otli« fgiet»# ln%«rp#i&t«d t© day isC ©al¥* 
i»g« 
f:bi efeoie# @f m mm€m^. Itngtli ot ladtm* 
%%m Jil.^ % lb® Sk qumMmiAM ta ¥i»w ©f' •SOS 4itjs b©iag 
mm0' *14®% w»«t| 1a®*e^w, tb«- »#0«i»€s ••©f 'ib® e©il©g# liei»<i 
li«.A mm t© mi# Sli^ lpter f« a®-
3.«6ti« pm^p&mm, mA %tmy Wft la tM» f «m t-$ a?#€m®# 
lalier# fimj ©wilt r#m#ly to SOi hj 
Si 
%mm by 20%* 
'aE»o«iuction rmmM ^ fto## te#«4« mm «. 
'f%m iiiS to- mm #@a9Miip#€ .is tn© IiS*Q.» 
i©3l8t©,ta L&rd emitatft #X MS ©.©ws p*©daeiag 
SIS rmmtM liiith S?S ^©uiiti ®f lowing 
tfas «««> tim tMm mm  ^ Mf memda &V9mg$xi,g $i3 
fey S3 m^mB^y -mm, md 213 ip##.«di .gv r^&glmi Si J. 
hf 10© ^mm%t ©«»•• 
4 tliiiril tfpt «€* was mst4 ia Bm&vaX pll&t ta.» 
.»€ tM# tfpt ^ste©wlt fe# s®l«?ftfc@ 
from »iiti.«»#<i ato¥#* IstiwitiiBi .#f tii# lr#«€iiig 
Tm%m» ©r is * pr#«i.##s «f ^©irMlag #3Ep««it®d 
¥a3.m#« im* quantitie-« iiit©fe t-«a awt'i* fe# teftm. ifi. tm todi-
wI^ mmA* 'Th& tru© br#«ii.af ®f « aalmi airall-* 
t&r with %ii® fsJlii#f e«s#tttetttlyt 
til® meewacy ©f ^©dictwps #f %]&§•.«• qtuyatitlfta eaa |i# 
•«alj iM M #tt &€ 
iojfflsiiint t® r@'6l. iif®.#' tettt a#®#«»a3?ilf Aiapiifi@d, ia istei^ fe 
fsltiies =iap'® to,®*. el.ai» i^f,|ljag s@as: 
feiats iWtb e:©«l€ mmr ti# ia aetiml .r®6'oy€i 
%fei w&lmm @f »©»4# tw «©.3.«ti« wmM 
fe« t'O© ,gp#»t %® m %# p«»®e#ss* M wtlfieial m% 
i?®e»i.« m» fi»oa lalslat ®f md 
a^wiil td hmm mMmtm 
alr#iiiy .ia €*irf fM um&m df ip@©'Oy€i 
m 
mi* fmm ma 8«t 40* a thm mm t® ^Im 
m Itttl# a@3?6 staMlltj t# til® FiwMtg trtii pro« 
feeing varlaac© 2500 mm  ^ fm 4& •©©•»«*» 
f# #*©fc M %ik&m |».©itteing a.biliti©« mM «#ie4 m 'ekteie® #«• 
iri«*li»t SiOO, fi^ st Mutation m.©s»M* 
Wtwm ®f 40 mm^ thi#a elimia&tei «l «i 
fre* til®' $-mw%wews %ii® ,3.©w t#ii iM. pp©Siieti.««. mm 
ti*»« |3S».@4aeiEg afeiMti#s •«#**# 'iraim as 
im Ife# *e#*s" m&m&€$ rmd^ €#"riatl©a# wmm 
m€€M t& th« t»« itMl.iti#s '©f til# tS ©M and IS mm ®eowa" 
t® a*©©or<lii fos* 2S net fArt® ^©©•©fts fei* 1®  ^
'Sila m.i «feil A -Ifed-erstital .h#M, 
s®ld#t®d B@» iat#ixselj %hm appe«»i l».pi»a la &ei*<is» 
m® e»#ti*iiet#€ isdth 40 ia 9mh ©f ttw  ^ y&mM- qt a 
M 100 ®#0W* fw iAl.eli tfe® aaito»i» -ef ,:pe#©t»ti 
iwm. m® t# fi¥© wi^h m mwmm^ of in© i?ee©rts g«r 
.F©l» Bmh lie3?t$ W# #0B8tS»Cl«t«a» 
aiit@i»ial %m mw9W ©me-bii" tb.# 
»a-l'l>#esttai!f- ©f tfa,® tl#fl#ii3lti«8 ®f feaiitiag iat'© it m»* 
plesitina #xi«t:i»g: i», li#i®gie&2. If tli# 
ti@s #xi«liiig ant hiiir t© t|ii« imt# wtificiiil. d&tii, 
mm tai©«t|, %Mm i»mM h» a© stsi tw t'te Aafea 
m& tfee e©ml4 to# §'«pl.«t«Iy «f®eifl0<i* fM.« 
fieiai €itta ©Dalits ttily niiittv# Mi&tieei aai ©mtains a© 
lat«i»aefei«» •©!• .ailtiplieativ# felatiimt* It is smeli si®*' 
m 
fa. t# ifeal mj Itt mstfiOa### .is 
tft til# %Tm ftbiJtt'lit'S b#las imciiii ©x&et.ly*, im th# 
pmnlhilltf etf .lateoteeing differeat 
timt to lstff©tm©iag laom dlfftyeaet# hm^mmn years toil 
» mt eXags-ifi#«l:i.««'*  ^ mi. tl»to is h&i^g &bl« 
t© upplf mr^vdM t@ §i» is-ts *ltii m 
i^sfa m'^mm tii« !»€ tM-
Tim^ m mmfuMms '©f mmh datit l.s timt 
til# ©watael will fe# %©• tiit €Alrf •tei.'imi.t tb# 
el.@»®a#»s. ©f t&@ mm^imm ••©f ii»ts.lfl©i.»l la 
w^mm* -toy .^a* fi»«a tlw amst b® 
til# «t*l if i®f m,f ©» t#¥£s@«l* 
ss 
mmmB. ji© Msm&B 
Wimirn tb» Mm»A 
®f @@ws,. @«fei®atittg iatifidma. urtiise-iag abiliti®#.,, 
m4, mmsmi&g pW'm$e>m» ia ©f tfat 'ii^ a «?# all 
sSi^ S VSilPlS'feSMtS -©f t|3i®' iiEffli -©f «l.»i:att,ypfiag 
'wmlmm^ is p»©ta«ti«i 
ree'&rd® ©f e©ii®» Mb m&ht a©Iuli«» ef «« mmh 
tmm^A m^mwiMg tm AS mmsmMg ^&^m9 i.ww®^m» 
%•# SfaS' t^eBSSS* stsEisldteirtii** 
ttm ist dttii it# 
Maiysift. M: ti» ItyMiii: 
ia tfeL® iiv#ii»fts« pir©iae%4« p®pidati«»i -uttfe fits*' 
smgt ef tint fc«r# Img te®« % »mem #f ««ifii®i-aa in 
eAttX# -©fw A '|iii»t®t, #f 
#€t f#f» »«% ail 1mm Aairf #ii.tt,3  ^ l«a j.a©i»»iyi#€» 
So liat A©ai€ feis las»*«# to# 6i»«€tt#it It mmlA »»«»• 
tb«t mmQ' t« to@im -ttuKa *&« tedie fmms *g# «fe#ut 
Sag «st 0f iat^ f .,»iwa.«.* 
tim ia Am %# m tto# &W3m brndp ttoem 
m 
,&«« li«ea lyad mwa t© tim 4«lrj 
enttle-,# &!.« gialts m pdiiitoillty Ibftt eattls with 
ability t® ,pf«ltt©© t'©Ait3r», Sfa# pra&l.#* i« a©»|! »©ut« 
#i#3?© ^ftapajrisms in »leetioa tuveiv# -tuijatl® la 
mm %& ,mm ''fim ^mmmm imf se^wratlag 
 ^  ^ J .^ -•».-• ^Lg, ..A. -.1 M lihMli'ii fifH il^ lti-tiliTl —.•...-.S..^ . jj| ^1111*101 Wtl-fftt ' iHt ilUti »— -Ani.ig aih-ai|-i, ^  .|<d  ^MMt 
wdna# 3uft, -is®. naiea litfif lu 
M0 prmlmm Mmtlm tlisfeemtim, '&© tiaplast 
•©f t&e«# i« tk® mm&m et tfa« sua® 
ta %m mmmwim |«w»> if tifft-rsa©##-
%m i« mmwm^Xy «a€ if th» produeing alsrilitf 
ft Qm i« ©:ea8t«itt m^m0& emtitim®. in tw©-
f»«'« filial irffttt all #©*# ««!, M f«? pop** 
nlgtiimt ia liaisM i« a t^ » 'lytlteiti 
0p #yi: piff@M8ii'6#S'* 
In itidip® W'ieettm fer iatlvidu  ^iwjrlt ia 
is |i®rf 
m^lmaMm tis# .pr#p«ti«i« ^ tfenig ai8©®litt«i fe«3?» 
#ai%r siiiri».»ai3i% *1' eC %*© sad* 
e««aif« im •t»#e#gii»toi# wm* 
ife®» tto® tM# fifst ®f thm tw# was ms«4 
t@.'*0.©w tfe# #xlst#iio# #f tli® ««#'aid, wili *k«: tlj« airwag® 
 ^tM Ia©p4 t® fttwly wltfe a 
efflt|»as«tiag ©f ttot la mwit 
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ta %!»• mmm-m wciiilt eaaeell®! 
hf. m» aiaiii' ©f smm€ 
^m&s iat td tfe®. sdleetod firit i»«.eap€a *@ii3J, li@ is* 
%#i*fr©t©4 fti .!««# f•»©rmtola, «vir«»iati ia tm m&md 
iiit.r©&i it ms tiat tht §iB»i4 mm Wm 
B^m fm* hoth records. The seloctloa. #f tl» ©iitee# twtatimif 
gei» #f ••#©•#»# fttttea&tieilly ito#ja«v#3P i« pwm  ^
t.l©®4 m '^paafeabl© «ife»aet#:fi«tsi®s.g liaa 1&iays»€ 
%|jj@ tfe#. Influence  ^
mm. 1# «Br#«E ©xftgg#ytt«4 t® sli®ir a@»# 
l.y f^ei' f'SBltf' &t "III® as%ljt©«lf JtctualXy ##ws s^a# la 
tlitir p*@tolag »:®3..«6li@B, ©f ©#!» ¥f p?©* 
Aaietim is 'bastA m iiffsr®n©®s tii# imos i»©Smeia.g 
mi. la g®M»ai, f'.ari®!!©#' ©f th® 
immw  ^ is -afeottt 0*4 »•€ ©f ti» Mt©3? 0#i ©f feli«' "rarliiii'e# 
of siagl©' ®f 505«tey-2X-l*8t ia 
ttoe s«M! b.«3p4:, 
Tim iM@mt to 
«na&€iti<»» fey Q^^mtrng »@»4i ©f tiii #ii»s mm <1#-
p®adi m W^m ^mAXttmSp Tim mm9 ©f tetnl. wmetmMm 
i» e©i^ ©««€  ^ t&« wi^ # %l» tolASj^ ro¥it#d 
m tli« fesiis • ttm pmrnMrng w&mM. ••©©0i33?»€* 
»«• mmt^ iat®a«# tM# »t tl» »®» i^ wtwit %h» 
r#©«t nw ta mkl&g tb® ©lioi^ si. Iw r^ If tli® 
Mil®* 
m 
"ton, in hntt@Tim% pp#imeti©m ia sattld 
«© mmA by &mtimSMs 
-&i wmm€9 #f til® «si» mm ia Muemmiw  ^ ytio*# »&f b® tiait# 
' ai.8l#m€iag» l^ftgtability .©f sin p.# i« mt M0.i mm 
mlmttm ^ iativi'tttal fUme# ia a 
^ariatel# •rnmmm ia difftwat htj^ds at dlff«»Bt tiass# ®b@ 
feiiia is m&& first 'laid ©f 
«i»® #-©^iepM • aiae® d®®i.ii.ais pi^iawilf ©a m simgl* m-*-
$.»d me litolf t# fy©twiat for tit# fit at 'i?#©«d %hm. 
tmif reooi»ds» e i^a3pi8ffla» «i3.i p?#<i#jii»at# 
tin. .«!:«.iyy 'i»##i3f»-#a » 
»Qw.mmM ^mmmdmrnrn M *t4iti®iiai .itefieien®j #f 
ei^«iag mlf y«#of4i ia j9m» is tii«t mm. tmSm» 
m&ttm «imt«ia«4 ia wmmM i-eparat#! bf s®¥«ip'ai is not 
ttsed# f^lgatimg Afit«ai t© utilize i«p« nf tiii» iiif«a?'iaati<« 
€i¥i.i©€a a«»« a@.®rlj #afl©f ®3.i iafeipaa*' 
li» n'raiMbi#, tfe,# &lmm th«-r a«tb©t ®f i#a«t 
fli« ©f mlBQ giws teifts»t #iti* 
wBMm of diff#3?«ae«s if ml&Qtim fet.s#4 m iajp®»f#et3.y 
,r##»da has Cl#a€#i»s«^ 19491» fli« 
ai'tsii® 0f fcht Mai may t« m^m4. %y tlai' @^»iag 
a»*at|«.«#a|. rteeris »s i»ll. «s U&mmwp the e©w 
latTiag mlf «« m&mA mm is tli« mm 
mf h% tael«ia©d ia tfe$ timj 'hm% a© 
41 
'Marlag m t;be Mtisatea dlffeudae©®.# fh© om©®-
1® th-ftt tl» eh«tie« dovlatimii ©f feiit ©©lasted records 
fail to ©taeel# • ftad awrftip Is &QmthiMg larger tliim 
mTO* this memeellsd reiialadw Is •mcw&M%@d with. tM real 
f®»lf tifferme© to giir® itn errmeoas esfeiaafee of th# yearlj 
©errsetloa* 
Approximt© Bixlaoa«lik#lilaQo<l nitliod.* f© e©rr®ot for 
feh® ®ff#ots of t#l#etion la «0a«ttriiig jearlj «Bvir<mi«ntal 
4iff©r«iie«s, Heatorseii (1049) t© aairj eattle rseords 
m idea 8.msg®st®4 bi- loot* CS®# loot# 19S0# p, 164#) The 
general »tila©d ia Kt A,- flah©r*.s teetoaitii# of ©stiaation hj 
aaxialsiag tb® lik#llIi©od of tk© saapldt ®is likeliiiood of 
thi© sajspl© is tM pr#dtiet of fcii@ fr©tiJimef tvm&tlma of ti» 
rtodoaly drmm. mmpl®  ^ valmes «ii. it pp0portii»al to tb@ pretj* 
aMlitj '©f tfe# sMple, Si© pm'amtmu. ar© estim&fe©  ^ by fme-* 
•|ims wkioii ssaJfe® the likelihood ©f tin© aaapl# at toaad as 
lifl?g@ ita p©siibl«» 
Maptiag tfea jimxiisMi-lltelib.©©  ^ t®elmi«iw t© tli® ©sti-
mmtlmi oi tim diff®r®ac@s assQoiatefi with ti»e r©s|iiir©s de­
fining lb® wit«riitl ia¥©l^ @€ hm it fedla-res* aaie valid­
ity 0f raats m tli© seewaej with yaieli th® model 
<leserib®s tli® real situa.tl©ii» Jtot a S0i*day-*2X*li.«B* butter-
fat reeord ia tbe  ^1th yt.ar predated Ijj* tli« t^li om' .in th# 
gromg ©f 0OW8 b© d@si#iat#d as s»d 
4i 
yijk  ^% * ®ijk» ^3.) 
la a aisan trm© prociuelag ability ®f the l.%li group of 
eows« ®i6 ^©iipittg 'Of ttm mwa will be arfeitmr'y, 
bttt for th« pyeseat pOTpoa© it slaouM separate cow® 
ia & ammBBim of %%.m iato la^g# ©nougli .grotaps to 
pfoiri^e peasmabl® reliaiMlitj to ©®tiaiat©@ of tli® 
fflsans ©f til® gPGttps. 
ia the deviatios ©f tfee pfa eow*a trw prodlueiag 
• ability fro® %h.®- mm tm# ability of the itii ^sroup, 
of Aioii sh# is a 
la the davlatlm, In pomd» of butterfat. #ileh la 
Mted to tha l|tta. e@w*s ti>'W ability 'bQmum ah& 
pretueed the i*©©or4 ia til# em^itioas of' the kth 
is th# Qhmm •<i®¥iittim of the reespd fro® its ex* 
p®et©t ¥«ltt#,.'b| • •¥ 
Mmf classifi©atic«s 'otiia^ tliaii •«!# alswe m& poasibl©, 
but tMa® &mm adeciuat® fov th© present p«*oblem« flie esti-
.nmtoi*® OP© obtained. Melianleallf 'Oie® tlas aator© of the ma-
teriitl is set dom* but ineoMpleteneai oi*' ©i?i»oi*-s in the -model 
assttasd mj a&k© th.® ®stii»toi'a useless in pi»-a<stle0» Addl-
•» 
timal <jlaasifieati©aa which iii,^t b© •added t-o th® above ar® 
of .minoi* importaae® ladiTidmally, aa€ togetiaer they would 
4$ 
teasplieat# p'oblta tiog^Mssly* 
Additioaaal sftsifieatlms aast tm %& tfe# im 
mm et mmSjmm Mlwliliowl. fm Ugf0. m& *fl*«€ 
m m& ti» %*«! tbat iB, tMj t^m »mm Im^ 
g®  ^ TM ifj** ant 
# 
witfe rmlmem, %' « flo?# 
t' 
#»€ 4jia#p©»i«iitlf irapiaa##,.  ^.» 
•Fiamllff. tfa# ©l««alfieiitiojas iyr« ia€#p#iia@iit. df #«eli ©tliw# 
MS. tfe&t Ms h»m aaM nfew# is that mm 
$^mps of mw» eli«i»ii®t«irl8®4 tey aim %i?»# 
.«a4 tliftt the mm $m mw ^eap m% wm^^Af «r«wi fi»« a 
sallf  ^@©w«* fli«s« @®w» tow i*®eo**€it 
$M 8#vs3?&3L |n®ftj*'S Sit 1^1; *y haw 
4iff@j?#4 Hat, siff«et«€ ijf m »©m4 tii® 
«#®li ia'^ais®4 tm m pwtle'mliff- y#M?« 4Xt© 
mw .Imf# fe®#a a^^aiillf aistrimttdf. mto#wa 
•fes '^CSiP'Sfy siivi3P@8ii*$iS®il @ai4S.Slses ia i» 
"fefc® «oltttl« #f p*#M«a ii tli® Joint 
'Sill#® feffl* m€ 
iWP® la€#|(«a&nt, Ula# |#iat twmiXm ti t&e ;^ ®€ae'fe 
iC til# tw® fmetiia# «p 
2 f 
+ Hi 
2 : i 
®tj^  ® _JL-^  % %. 
M 
•f&® '©f '%h» mm-^rn is tmmM hf 
lag 'tfe© ©f Hit 
latiMts# e£ thM pmmmtm:* mxlmiztng %M lUstiUteoti ©f tli® 
stapl# ^ef'' Tmm&& sr# ®fe%.Aia#i i»e®diily toy iif* 
fo»®iittsitiiig tb® I©garitha of #1111, i*«8|»«st t© 
©f ©^mating tfe# 
«B4 «#a i^jig tfe# 
Sfe®' hf tb# w# sijaiiiiip to th.# 
©fetaiaM fef 4iffi(i?iag in «3.y t*# 
msprnMrn. •tti*# M %li@ 3.#ftsfe 
mt til# %j to t&# ©^1 A* iatt^ #r '©f -aaA# 
fey t&t ijth. ttt %l»s# #ttt*l!iiai.s « erngtaat  ^ 1» M€«i, t© 
mii  ^mmmrn* { A w» m f.fafeei loi 
loftt# II -IBa.# Aiffereric© is tkat tm «#» 
mtiaaal. tfWttlimi# «« f®» «« «# f«r »« ©to%«ia#A 
n faj?t »«• t© fe«, selwd 
ifltb tlw ytat# 'kQwrn^B their simiX^mm^m an-
i» a#t mppaiftttt* ilse# tfe# »i|»ti»i« »© tli®#® lAieh 
wemld to# 
Si® » and -a,® « 1 Ji'yilk - - Ac)® 
^hk4 4 21%. .. * 
Had siit©e «f mt'aiiafel# trm 
4S 
it ii «£ tfe® TtXta®.® 
.gbtaiaM "bi" tto &t •wmi.mm 
'•&« @^ustioa« «li©s3.1 iOLlowfmli# t«tl*t!#i tk# ^di!»iii-» 
lug: pmmmtmB*. 
fim m%u%tm tli« rsimiiilag eqm» 
tim:i Si «il.f iM#tl.r mm?@ t'iiitt Solution mt tim 
tsmrmpmMmg Mmt #i|wtt©iis* As !«• 
mm, mXj Mitmmmm imtmm pmemtms &m fe# eats*-!®*!# 
is m .littl# #asi«t» t© pm^m  ^ tto# €Mfmm.ms If tto iadi* 
wgmmX m^0w$ @f a ©lass »• ataawed m fr&m th# 
asm ©f i^iat ©Ms®# liiieb .t« to b# mw&.$ 
By tfc« iiaT«Pli»#« property at nfp^miaat® 
.isxi3»«»lltoxai#@a, 68tiiiftt@i em. h» f^oa tfei iadi-
•itttia, t© mime tm m^h ma tb# twm pi»©» 
4m®iag itbilitid# «f eews, tfe® *¥»riig® ®f 
tla® ti^ a t^®:pa ©f' sis?#, aa€, tl4» mmwm  ^ ps'mm^g aMil^ f 
•1  ^ft. hmA «y ;psrtieula3:« tlEn©:* 
f&t rf %im fey tbi# 
in ii©t mtlmlf la t@ feia.»#d 
A %m'»% 8t«»e« p?'#®©dwet m ifet^ h 
ppesttWtMf t«k»s iat# %li« mw^mitim ©f tlit 
hmiL %im* ®i« mti# ©f %w© %."# Is p»«fl«3at 
t® f'sr tfa# 3to©« l^«t# TOii^ aimfeility of pp©4iietiim m* 
tw&i @f til® ««ai ew» Q'©w« witii «# r«#«€ at 
m 
mmm not eliminated but enter iat© til# 
fl»t M^mm emMMms ia t&» !«•»» 
i»#a$«-#A''-©aa he Amn hy m0  ^ r®*-
eofi?ds liltfc M&m Xf tm saafl« &f memm 1» S'© 
eaia%i»a#t#i that a© €Mf©?#a.e#s »#• ijali®ati«ii3.1j 
p3»*#«d Is %fa# r«coi?d®t t&» ji#i£r#. niii^  
i^ sa f®» €itf#i»«a©#g' »t % tfe© 
aixi»»*Xitollliood pp^eedOT® a@®a t© h» tim Sff ««ap-' 
XSMg wmMim with nm consistent t»at trm. th# ®F 
appai»#at# ymmlf M.tfmm&ms w# 
ly gilet t© %&« Bmm ^ wmm^» mA ©f f%m%f 
ii tii# 4iff#]p®»e#« tii« s®* «,«.• 
tt*%«8 fflit ©M m& til# .iiaeiai  ^
flAe#t ia !»#©»€«» Ia 9%iim tli® fi?®-
«#4w@  ^ 'feftliy pi@fe ir«i?ia.tli»t 
Ijtat, of iM|32.S.a:g fsriatits ®esi&jii»a».i0»# Sins fto® 
1. aot app«..«t OTen th» "mlaal.' 
»®i©et®4 iat#s»#Iy «© tlatiy asmJUly 
m^mm !», 4«lipf eititi#* 
fraetititi appllea*i« ©f tb» #atidl« »«!&• fw®#-
ti»« ef ©f »®e»d# mi eow»# WM 
i.#sigaitt#€ SK til# a»-«m t»»' p?'i&im©ia,g aMlltf @f tto ^th 
0>mp .®e TMb mMimw mMWmf etosiftemilm is t© 
'11 s#3ri»# fe.iis#» ia tla®- t© -tj-lcw f» ehm n^g 
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Mm. hetmmn adjacent »# Xllmlf t© b# 
p#4iM#t fei* tMi mmm% @f m&rl&p In ao im'm ttmj mm mm^€ 
hf $tXl ii» at mf sfeagi 
®f ^2*i©ag tf tiw t&» a yttr »«• 
4mt# tb« mmiMWt but the nujabers in tfe®  ^ .gp^p# *©mi^  Meo* 
m :0iali KMpling &TTOTB wouid to#, mm mri&m.*. fli# ia« 
«#AS«€ :«f -^©apa weiiit aat 
till}. p»-©api would b# miequslly •#:Ep©««€ to amml S«ftS«®l 
itfk &M. Irfc n !• iniiiMj difr%MK. a •*-»• -Jite jiltillWi^  -jfc- tibVrttf ir> ilM. -MK Alk .dMf ti.. .ilii i^ Bfi'^ 1 iMfe. Mlu  ^7 MM 
mwHiii ii !«»•* iM^woMm iti aiisf w fJa® lil'g® 
s«« lik#lj t® fe® itsi@tiat«d iiitb %b» .^ ©wlag 
03? witla tl»  ^iweoFt# eal-
#ad» 'ftftipa »» imtisfaefc-w? at -itjfti- sy«* 
t®a fm- tli# ifcd|mst»at  ^ j®mlj €%t£wmn@m* mmtrnw l®agtfa 
»Xm Mhm if' «€|a®mt feofs# 
bmt dtff#r#a«5«s te®t*Pt®a f©».« afftet priBmrily th® l*at 
fia?%  ^tH® w«M a#t  ^mmm^4.* 
lm»mmmm% ef tM# gellai:.^ : He»i.» 19S8#i9'^ «-
fb« I,S,0» Eol»%#l» 'tort li«g ^##s t# ©mtald® taiaala 
al»«t ISif# fii«. Mm @«a®ntiiillj 
»© ©f fullljig til® ©®««. »d #airiiig am» af the %®at* 
eews tm a#j?i »4i*©i m ttot hmM' mt •isxemmMtm mnmmi&g 
%tm tjm tb® M&irmm3». m€ 
its r«l.&tiW8* fm biJlXi mm available im mmwtm Sm 
li»d* TM i»iii©ifal sire WAS witt4 t© all eow® 3?®aif £m 
te«#dliig dwiag tb« «i#.t t® tea »«tlis b# m». ia mmtm* 
m 
fh0 mmme wm &lm eo'al«l 
not b# m»e-d« Aft®!* %tm Mi. hmn s»t©'i. t® a^out 
f l f t f  e « »  m €  m s  m m m ^  m m  W m  f e ®  m «  , i » « | i l & & ® €  m  
tb® imSM fettH. th& si'r©# 'fh<& m©ft litolf 
iwmg ttm Imllfl %n kftM bee^sffl®' tli® nm 
aim 9 
Fr©» IBM t® h»s» ot 
©lattslfi^ S s®e©i»dliig t«j •^wXmi.m j&m itf 
m^. p»'pi»e#i. '^ i* &mB Klifet## tmi&m m 4g.y f#r te* 
ertwod twm. MB p&tm&B a p0»k M M4 in X04B md wm 
iimXXf ifO la XB'BOi f@ t±M isiiat pm*t '&f thmm^ 0li«ns»« 
mm e&ang®® In. tli© pr&Amins afellltj ©f tlx# .|i©M md hm 
mesh mi %f f&mlf aitsmtili*!!#' la smA gea-* 
mm% thm pi'mlmBlj d«sesi*ito©d ap^oaiaat® l*L» 
s#9a@€ Mix ninft^ d# 
Cteiy « f#w €>Jf ayieianal#® isf fell® m.aljaia «r# 
msfitfrnX t® tSi® fl» 5SS l©.l.i.t®lii ecj-aw ifeieli ii«a 
m% Xmmat «»©• i*0©ot*<I 3.93S md. 1980 mr& 
ft€«d int® i§ 0tmp» "bj fete of tsirtli of 
#©ws«' Sitii? B%M mm gr©iijpa 
in Urn ©sliftdiKr, y^«?# lu mr® ffe.# anatew 
@f 3lik®lili#o4  ^ wlfk 
3p#®p&ot t'0 %!!«• was witli a ••M.uyilJtr- »au^®F 
imteieiiii 'iiiMatltt#®* n:$Mw& @f dutrf mmrM Is sueja tliat 
giifestitttlficsBS ©aa a*^@ % 0tio3?t wttic^s fetue® th® sua* 
a 
to®!?- of tm t® mm lm« tlias Wm ©f 
iw«s, 12 is tlii» @a«## f]fe« ©f % t# %• nM »#t 
1-,S Sa uttk «tt 
•0f aa Ijitivtt'sal- ©ew •0»4, approxiaatdly tfe# f ©m<l $m 
a©gt mMM 
!&§ AIFFER®TI©#S OBTAINED % CC 
'tb# %M%M »%M%TM9 &M FE# ms#4t WITH the a«s«E^%l« tii*fe 
•tk# ai» tfe© 3,S ftwt is swr## t® adjiigt tli# MffmmmB 
t# IS iwm tti« »iia #f tii® Bf 
iC «®VS®liS®yf Kpi*. tw IteSSttHl. »#l»€ 
fe® !»«» »iil prolmein.g atollitj ^ tli® news pwMmSng in th» 
Is miy 6SB I># SsSsi^aliisA# 
fm fomlf m^m^9 «4 tii# mrmm.g& 
,P?©T'AT4»G AMMTI#A F« THI L#LST#IA H»T •mm pl&itmd 
Sm Flgia?® t f«? •««& f»« fpoa 1©SS t# ItSCi# ' fls# 'i^ wXy is* 
T'IATS.M ^ ^«T TH© FTI»# T« TH® 41F-
Semme th# Itat* naf A ttr&i#'! 3.1a® fitt©€ 
©f iaei»@««t« st 5«0 pwmm f#r 
f«»' tht AT&rm@i mt t#4 F#mt« f«3f f©3r 
tM p'Maeia.g 'ahllitie®,# fh« ..0»4 fsmt# e» !»• 
t© fe# asiyi*s»,i.iig the ©haa^ la i»rit ef tb# h®r4 
sl«g ^th mf mm^9 itt ^i»iMii©at mwlwrnmrnnt of thii .«II* 
Sit« iwt firt ©f th® lappweiiiai iaeltid# sum 
tfeiagi » t^oir«a #aif redaeM ]p^i» tm 
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Figure 2, Annual Changes In Average Producing Ability and 
Pat Production of the I. S, C, Herd, 
m 
mfthixis «3.i# #iie& mmXS, •$£im% mil 
etf ill© 
fl» ©Isii®? i»i pmm€a cf' iasi»#af® #«a t.<aa,iM©i?«€ ta® 
t© ia waagiwafe -m ta coiiditimg iteisfe nfftet 
m# ctf'' a «©»• ft'«i ii#r ©tM#** mmw ,^w Im* 
 ^f»«4lag e#«»i m€m%im @f aftstitt# taf##-* 
ttmi; WMP# llb«r»i f®#diiig|. mth&&9.' ©f pretmeiag f«®d« 
for e©«i(ji «sf f%etoi»i liiioh al%#j? iwmt tli# em 
]^ Ma©®i f|«« »$ t© tli@ »#x:t w-ailt bt A ©f 
tfeyf tt^ warr #a l^ipea»mfe»  ^StS «if iii0:p«w® »« 
liBiat: #©«r«* A l,«,8i mi ttai tmimtlm itf' tl»' h»^ 
mmm'^ J-« *pwt f^ d» tb« mpwd tp®a*l* 
S#M #f IMiii ifeisii is ti»©itt€ is. t© t«tt* 
pmp$stf ©lisagts ia ©all* iia wje%«iXu F» Sja* 
8%to««p a«v»© ir^atli M mm f^mv ^0M Miiit pr®ia#ti'«i 
mmlj ia tMfe y»9» pt^ iafg futteiteg frnm .^ lm% 
i% wttM 'lav© littl# f##t <m p*©tii©ii®a iwo »• thy®# |i®-iirs 
lo i8ai asseeiftt# %hm f%mXj tofisticsas 
•witii «p«eifie QmmX e;»44ti«s in-
^ mi •%ea%* mi tim 
l»Mi» md ©.f^ Sitieas it,^ #d iwil wltb 
til® €«via%®» h&Trnm Tmm^^T iaflmamM ia tM# re* 
speet l» «xtr®ai hmt aat 3L&ek ©f 
f##a* 
m 
F» Fi@ai»© M mXm prntrnja feii® sts© 
im %b«' mmrnrnw mA ls«Ms •gi' 10* Stat# It 
m« lioptl iufflcieiat nva^mm #f e#w« ©f tfe#. ottoe^e te®©!® 
•|n til# jbtM,. ail mw^®' tj*«ati©i, 
til# tti», e®ai4 he hMM t® giw » neewai## iai®»«ai«st 'ebtek 
©n tto# h^%mm ytai's* tfe® awfe# -^ of • 
"tesftessy •$©*» m# 8@M.@b •^®a.%#f'^  '!,©•• fn %w0 y#>#y# wti» 
m^um& b#3P4. mi Mfe &v* 
mXf «fe©a% M ©ws ..fiar# ai3^@ri »# tM» 
»»pl:iag li lai».§® t© redw# 
ally %]b« tta@fuln.®as e# tlii ^ el»#k* 
&# SVSlSBtSttg til# Appy&ag.i.-mW'fe# M»li* •pf.©fe#iE9 
 ^ ijp®a€# ia «r© rAi&«» 'mpi© «ta€ 
»ttUJ«dti¥«# JAftfeem  ^ liw s«WF.ftl 
tlm t© it ia theory, il.g ma# li#i*® l.g M.s«i m 
s«VOT»l RsaoBstims, » tha »ub»«ltuHoa of md *r<« 
©tli«r «©i»e«is, mii. m m mmlmpplmg ia tias* 
..ITTK I^K. TFM- TiiTtlTi IT  ^ JtL. •<!* IFF «Sl» WIMT Mill JR* irritfi -RTHI WVI-^ Lm. JRb. 4du« 'iM :Ml,  ^tffe: 'A'  ^2ii® @#aipl#xsiy ®* 111® ffl&taewilJics *wa a,s»3rri#ia*% *wt ftii®©"* 
m^lml eiralmt.l.« tf thm pf#e®i8» FmtUm s,p|jli©ati» t© 
nytlfleial datfe «ttd t© i«ii|* fl®ts 0f astual inta -w^alt «i<l 
mmi^% ill ils mmlkmMtlm,* Sneli m» aet .-wftilatol# 
.jr©»' this 8tMf« fli® ^«i*s®y MZM eeaM. teaif# hmA m«&., 
tet tlioi# r®'»dlly airailabl# <5©v©3p#:d mlf fiir# ytai?®# md this 
mS: thmx t^ m% m a f^ieitat s»i>l® ®f y«»« %# jttitify tte.# 
3.ab<ii? «it #xp®a«# c€ pr®#«i#iag#. 
m 
'Tm mmlts ©f mmm ^%h fli# sf ©a« 
'mwi, ii34iim%« m im ^i#fe «@m3,4 
ia tt mecfSKplishiag ilifttE t® liia*®# fhus sM©©tb» 
ia«s» nafi isek ®f violent &hmgm %m th» ^mrwrns  ^p*@dtt@ing 
gfeiliti#* in .«am3, av«m '^ praiiittiaa 
is .|i,s sls,#ttl,4 to® ia 46i3?'y liwdi •rttojw %h& e^^©»iti©a 
«r the fsa ft®t '©lamii gp@&felf f^ 'is t©' ijf tti® 
Smiwjmm is r&tsiag M« oiia f®fiae#a»at*|. toat tbe ©nfirmiwn-
t^ al e«,tititti« mm ebuags, A «#€^©ad 
Meklsg ia ^mm»mf i« %tm &fea«## 
•@f 4©©liiiiag fr@m t® |-®»» Mffiemlt to 
in «f a@4®m MmMpmn^s la amtipitlea m4 
i»it§9iitat' i« «*•#! ft'sr iidiag w»s« tlifytt ti.« pp©etdia.g ©a#, 
^©iiaiag «itir^ Mait e©iii4 •'©«•» iife«F® tfe# imiaftls 
^bas iae»««#t iteil# total f«lliti#,« £m tto.© 'toa® 
»aitia@d fiiirly ©•eastaat,. a fwtia3.if ^kmm flaetimtiua 
iritfe ©ttlidp m 
"try a»aftf»aiiit i» 'mm t0 m 4 tMyt 
©&a3?»et#i?isti0 is tte« «l®w ia pr^ aeiag #iieh 
mj fary trm m@0 t# e«»#t bmt' c3r, ia «s% b« 
8i®w ®f til# 1®* imttusity 9£ lAi&h #«» mmm 
hmmmse tM# i^ 'S*f#©t mmmm&f ®f 'iaiieat^ ® bi*«t€--
•iag mitt© 8 • 
§i&mpmiam ©f tfe# ef i®®-:!.,!- €#vittti-m® r©s» tht 
tto«e to©#ts ia til® smm hmd giv@» a® §!#« pietw# of th« 
m 
prmrnsm. tte jemm «(l tti@ womt j^rn'M^ 
m@ UommvM the latra»f«'«» eow#iftti.aa feetwessi, 
ytwly &i til© %1mm WmM tm IS y®«g ii 
0*i» &© 3.s$te ©f mj to® ias not to 
^ ttm prmmsf l»g© part, fe© saapliag 
slum tut# nw^m» in t» 'feipeets «« 1 diffeyeati&l 
5p#ap«.8© of tli© fei?®s4« to eonditien's mj te# la¥©lv®d m -tti© 
d f^latlcms of Jersey# &0m»@|'S mm me» closely 
e®2?«lst®d Mtli ©sell othmr tlim mitUm with lolatela8» 
m 
mMmtas .aMlifes* af &. .mm 
.. **©iife #f m mw- •«» a®tigp#€ 
If teib CXS|,5) t@ ''ifeat the t#w will. ia fmtw® 
i}li«. til# i?#is©i»€s ito.# 'fcuiLS»' etis&Slefi is 
fM » 1#M * _K3g i§m*B 
a i# tb® laiiato#!* #f tii ©.w*s 'ta .^ i» 
id til# m t^kis tl» 
,i»t®©j?d« tti# »i» mm* 
A' A. JB .aiSI 'JS' Iflin- All d Ifllr AW. ifi Jffe.ttA' .^ Ik frA ft •'•ii JBI Jlk btt iteM-fclisj.® UB9 0* issis .B&a ®##ia *0® Uf 
ditlriaett* Iw# tiJs®' «p# i?6fiiii'i»©4 t© riaite e#w« tof 
f,f«A« t'bifflL ly il» fjyst tti« »##«?€, ©y mm hf 
%M «f@»  ^ tM tMs feaa 
»isffi«i®a% »i»it t# pif f®ip tilt •*%» f© '^ it.» 
ttg# «ti@iiA4 te# lm©w-# 
llefin.ifei.gii itf' .M#ga itv..egma@» awMfslslt# t® t#«ltiag 
fe® ©f , |r-04melag aMlitf**' i.« 4»fteiag 
tew t# e^ate me ii®3?i mmmm* v«lm# tf wil3» 
•toptM mp« ifeat #.#!» »« ia«a.md®t .«ii€ ketr ttoir i«#e«p€i «® 
ias«t t® fw» tto' liw€ mmw&m* tos*4 
imj Mitm tm thm ia #tS.eli tfe« pi»-®dtte4a,g is «»• 
f^ ©ii l^at it i» itew# ^aei»ml mMlitj si tli# bert 
Is efctti^ sg# 
m 
lkk% tfp® ©f MtA %& fafpitiftt hj tfa# iwxiawa# 
f«"©«@ss#. Agala tli© »a#l, ©f ti» 
nsk « % • ®ij * % • C3.I 
wh.«© ii tl» mmM @$ pr©ameti-<» (eeweetst 
t© »#»§ stmtwi toss# witfe. %® ftf®, isiigfehi, 
iufi tm%mmf ©f MlMiig) #f ttii j^ tto e@w «P ti» 
^©mf ia tt® 
i« th# *®« tf'm© p?#auciat «f tii® 
:^mp &£' mm»* weaM 1j«' Wm mms*& Qt 
m@ Jjik gfemg if mmf mw eould biwt us iaflalt® 
ef »@»ds» 
®ij is %m lb# %wm preiaeiag atoiliti- of 
til# mm tl.® !*«& ©f tti« .i9?©af# 
Jte pp#am©t£im ©f tu# to 
t^Apmtmj etrtmasti®©## ia tia® kth. 
®i|k ©f tii# »©«'«»a ©f tii# Jt?Ji 
mm te tl3# itM grottp p?^©€m6#€ Is ktli f^me imm 
its «xi>«0t«4 fala®# 
'Si® «a4 #1^1  ^ «?# norm^lf »€ •iii4«p«ad#atlf Alstr-ibm** 
2 2 
%#€ with fgrtsae©, %• m& t i»«Si*etiv#l.j*. leytiy %& gia» 
pHif tfee ^a«i?al. mlutiwm, mB&mm IM&* »#• dif«• 
immmm i» ©#»isatolF eat3P«», isut 
Si 
til® prmmum  ^the ta tl» fiefem*# eoaplleat## tb® s©la» 
ti«m trtsa^aaettilf, is aew f0©tis«4 tdw»€ h 
e ^ tfe« m^Xrn 
$Qlutlma MS follow m?@ &bt&lmd hj tis® M#!.-. pmrn^w^mi 
y. A  ^ /\ 
%j • •  ^ - iyii * Hi 
%j % * % 
£k •* Cti, - 1 %j %|li. 
%• ^ 
ifeer® tJie k smbse i^ft 'toss fe#«a tm emvmie&m-t bwt 
ta «13» @a.s®8 saa»tl« is ottir te» A €©% fo^p a «tt,fe»ea?ipt 
imtm ®iwa%i« @f» tiat mA a|| iaileates tsli© 
weora® bf Ijth e-ow#. A, mm mj syiij-i^ 
ft »-aa M & @p©sp sp»©ifi©a tl» 0i&s43?ipfe«.» 
ei©s®r exttila'ittiim rati# #f fell® tmtmmM ia %j 
sliewe tbiit t-be fls.® la padPtath®#®® is 
rtMi:r# w is ©f siiagl# »©oM# of tto.® 
1+(n j^—l)r 
&sm mw  ^ withXiR m. totw#* In t#i?* ®f ^©pemtatoilltij 
%j * .,  ^
00 
C )^ a©ti3liig tlMiB Im»'h*'S' «xi>r@®si©ia fei? 
*mmt probatol® ppiwimeiag abiiitif* tlm '(&m lAmm tfe.® 
h®3»-|i 1« a# ttm i»iii of tto« jgritha®-
tit #f tb® e©wi« pftimetl* F®e@f48 d*®  ^ *r«i»ag@ 
it toy tb# iairtfs# ©f- its f«i«ii.e#:* 0'C«iS®im@ia.fel|', 
*a«3i«t pp©fealile p»©amc!iiig atoilifef" is t;li® Mixi3ffi«-lik®lili,©0«| 
©stimter mAer thj§ t^ titient «f«@ifi«# fey tluf »©€©! Cl|# 
i@aig4«tt#» ft mj t® imm tl» tea?# mvejpag®,. but it 
fails t© «,i«'©if|' ii«t e©w» 'h&tmg ia tli# ^»|»* iia©#' 
•fell® bjL^s :»« ia til# ii0d®l to •All©* fdf oli«ii'gts in tto# »®a 
%i?-u» -ability @f %im ©'©la ilio«14 lb# 
t© tb« ,gr©ttfs « mm el»m«l©,gi#«l l>ii#ii« iat@yiral ©f 
®»eli ^0mp Aomlt §pm will wmj witb. t&® pwpos© for 
iilii«ii ill® tjitia«t«s #f th.©-,e@w® »« t® 'ti@ irith tJa« 
woaat isf ia th® ei^ o«iti» ©f tk© «iid t^h 
til© sl» til® fe@r<l*-
A &i.£tmmm im tito' pwpw® ^ tla# «©w*s mtiag Mtking 
4#slrAbls a ia th# ffl®tb©i of si*©tt^ iag is illwtF®t#4 
fey tfe®" f§ll©wiiig ®x«ttpl«< 3Dt tbs n&m ia tM li»# §m t© toe 
3pmt#t witfeettt t© tfe#if i*#liiti¥#s, tla®y ©"©mid fe« e©a-' 
sid®rei m siagl® &tmp4 VMmtlj thm spp«4A  ^ of' mw» 
mXlm ia tto# Ii#3p€ i« net lwg#| m€ ultliomgli tli# ®M©f ©'©ws 
l » ¥ ®  © c ^  f r o a  © a r l i © ^  a n a  p e A a p s -  g 9 m r » M i m » ,  W m j  
MfH swTifM a»« ©ailiags %hm tia# yomgey mmM» 'ThQi» 
tvm *toiliti#« &m M ®xp##t#€ t© immmge &&m %hm% ©f tim 
if mw» te M yatei p&tXj m 
tla®i2» &m p@i?f®^wie0 »€ gartif cm tli« iiMli.tles ©f ttoir 
mlmttmnt aom sf tli©a# yelatiws a&i' Irn-r# fs«©{la©©i. 
.p©#©r4# m&f f^ ms If M» ©ariltf ^nemtlma 
Imi sMMtles dlffewat twm th,® l&ter m&m.^  diirlsioja 
©# tb.® iat© mm %hm Qm ^mp w»M lapi»#Ta %lm aecw-
aei" of' %im ©stlaiat## 
Op©r&fei«iilly pO:isitol« p3.aa* im plming mms ia ctoi*<m©-
l©gi©al groups iof# divide tJiea ae'eofdlB-.g feo itisa tlm-y ©n» 
te'Ptd tM liert# m wsfs first* fb.e pe '^ioi. 
£m «©eh gifoup slieialt lb® 3.«f ©aom  ^ to iEelud# a smffiei©nt 
of mwa t® pTOvid# simljllitty to p*©«p average t Cki 
thm &th9V tiaai., if tlit .yal# of mpMmmmt #f e©ws hm Iseen 
tmgmg. »hor%9T periods «?•# t© kmp BmlX mj ohmgrn 
0f of tli« ii#:r€ wlthia ih® ptridd# -^ ©aptog togettoef 
#®w« eftlviag til# ftest tlfflt III tla© im» is 
t&w X^'Sm tiMH. §ows» ca*-i£mps aeeoi^ dlag 
tii» of fiipst ©slTiag ©f • tirta «»r« fewa coml4 
be ia saitl.i®!' ljer€s &w in U&wdB &hm$ltig Mttl® la 
©0mp#slticii# 
&# IsteM av@mgt» wfa®.i*«la «aeb. ©©*««• «w»s© prodme-
tim Is wtl^ ttS bj %ii@ isimrm «i Its Twiiene#, Is sli^ tly 
mom •iifflemlt t© -eds^ut® %-liaa anm isa® eo l^ieat-ed a,ppi*oxl-
wtims liaieb om 1>® f©md# Fw ©xaapi#, wsrk of ¥aria'&l® 
•wti^ tlog muM fes eliialaa;fced If %li© Mwrnrnge trm® afeillt^  ^ of 
m 
turn esttsatsi. hj %im mm of tke a¥©r-
a,^ s cC pp6ttt«sti«. ©f IM mw6 is that fMs »©«i will 
tee infltteme®€ mm hj mm with few 3?moTAM thm hj mwM wltto. 
mv&T'&X bee&ms# si th» amlMT f'aflaMliti' of a^ei*-* 
ag#s' of amj mmrda^ Bmmm &i this, tii® saapliag Tari$-
tim 0f tb© mlthmtie mm «f awm^s will h& larg®!* than 
that of til® mm$ aad, if mwa #10 bMm Mtt tb® 
bei'd l»elmd©d, tb© apitlise t^ie »•«! idll gia@»ally to© 
l©*®r two tiff ©ran ©#.s M^e mm 
bmt p@ipli&ps »©%: @aea^ m&r& t© p&j fQr extea. teemtol© ©f 
w«l^ 'llag# ®s@ tt«#fato#s0 of tk©s® two t|p«s of naitfie ndll 
b# so»P'ai»©<l in ti» &&xt §mtimm 
Mmi^ tim m e#w ©#apl@t6S m&tMw mcmd, h&r mm avw 
ag« amot b# e©iapmt#€ «d ©f ttm mh&W9 mma fmf bar 
gremp mst M mwlm4.t A MimpMfimtim wottM fe® a Mrd 
©rage #tiefe woiiM a©#€ %••© mlj mmBimrnlXjm 1^* 
implet ^ar© the &m^@mpowa f^ jmmrlf awfag®, a. wifiag 
m&w tw© w mm j#ai?s,, » ft fixed figure *pp»'exiffifttiag tli# 
ffliaa ©f th© 
A^GWtmw yel&tiTO tQ felie iifetlas mmT&m* mvrnr^ . 
typ#® ©f fesM mmrm&iM wMqU ®l#t 'I*© used faslp 
thM proAttoteg uMlities^of mma h&m h&m sttgg®»t©a. ab'©T©,. 
but th.« as®faiii®sa ©f mmm th® a©«t eiafeorate of tb#s© has 
.not b#«tt Bh®m* M tfaii s«©ti« Mm mmmmim csT ii) th© 
M»£-* ani, Cii]i **p^©teal5ls p^edmetEg ability" ib®r# 
m 
fell# .Ii&3P4 is witiia&'ti© mm of tto news' «.Treapag®fi 
.«# t# l&® ©®fflpis»#A with me«iifaey ©f tli© awy&g# ppMm©* 
tim isf tbe ©@w f^ p #8ti*t'lJi.s &©!'• afellitf* ilaae® & 
sla## fsew't is as#t %.#• «mXiaat« fell# 
of n @€>W| Its see«3?m©f ala© 1*13.2. b# ia©lttt#d la fcli« 
C0ap«pia©a®# 
fbtaii mttmMmM ©aa Mst Is® ©©^piar©!! fef M» ajromfe  ^
tetrtus# In tb© mwmmm p?odttei»s afeiiitf a glwm h#i?d 
Aieli mQh. wmM mMr «•«!» ml© @f s#3»«©tim* 
fb® a®s*# ®X©»©lf mmuwe ©f abtlitf is &«s©» 
eiatet witb tb# tF*» ability '©f m cow, tlit gpeatsr lAll b® 
tlto iajprofd'ttWiat In t.'fell.itj til# bard f« a cwtaln 
©f l®iie#||. tti®' a#gt -AmmmM mmm& of 
lir'Mmeln.g mbilltf is ©itiMttw wlaofi® 0@Kr#I«ttoa wllb. 
%tm %rm tbility ef me e#w is 
*3ciaa»»litolilioo4 timmf inAltal#®. that- tto I,l«» ®sti-
sM.%©y trll-l. hs-w® wwiea-ss a,3p©^<i. t&s ti^ wM vsdLiis In 
til© liffilti tb.® turrdlatldii h&tm%& tb® 
«s*fei«»tt«p ml %i» tptt® atoillft|- stoiiM tm Xm t^T ttom feb« 
Q.©yr»l,»tl« ©f tb« fc*a® aMiiti' with mj ®tl».r fmctiaa of 
tli@ a-aai i»#e©3?ds». SewtTcr* pfaotioal applliSAfei'®! mqxilms^ 
thm% fe# £iiw.stiga^@€ Qlmmlj t® nm hm 
ameb a®« vmplMlj %M afwmg# nfeilitf &m fe® iii©F0M©t hy 
tMs hf % »!« iMmsmMim 
almg witli cmMl4mw$M%m ia sMll aa4 Mhm 
^  I  
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I &  1  
&> tli© -©t tla# emmlmtlm hmtmm ot th& 
ga» ©©* wttbitt n li®ya» 
•fli© aeow#®!* of tl» i««md for ritokiag eoni,. 
til© mv#f«g© pFotmetlffii |)#r i*©©oiPi tm th& sow* a ©aii 
to©. ©bt'aiii®d ia m s:iiidj.ar -smmm* fli®' tm^a awrag®. pp'Odmet.!©!! 
Fl ®» 2li|S '©f i»te0i*«l» 4ae.©rpoi»» 
nt 3 
la fell® iiv».ag# ©f tlit ^ %h mw$ fli# of 
e©»«la%i«i ttfc® &m'*a mit trtie ability isi 
m& % 1» tb» liai»aml© ai«i «tf' th# %*i» 
0 i^» i^apt:S« #f tb# «:«p#.©t#€ ^mMm tk# in-
©F®.as#d -frnfe# ©f ia®FOf»»eat t© fe® «.xp»etM if tli# -eows in m 
li®M. «tt*« til" mwmmg  ^ ]^ -©tmetlai ,|ji.g,te&d ©f a 
siaglii 3?««©rd ws®laet@€ m i%« a&faifeyiii©, m€ if feM.s rank* 
iag i« ua®# %© wM&h e®ws %.© wmm* TM rmt& of prog-^ 
r®ss'#i®s mm ubM wottiA 'Is# *@i?t mpid t,i*a liitn 
i»s#leet#4 sia#® rmmM ar® msed. fe# ia th® yate 
tefMiiiiis m tit® ®f tfc# jaasto®? &t m&»ds pew mw$ 
»t til# 3,» i^» Im th® a«iii©.i» ©f r#0#i*i» p»i» §«»* 1?li# 
tbs ©f tttiag nT j^fagi' fipoductloBi, aoat 
0f til© atTStttag# %« l># gain## is ol>t&Ia©€ hj iaereasing %h# 
.1 is %lJ.t aaafeti? ef ©ows ia tli© ju « ' .*. 
m 
«f y#e©i'ts tw-m mm to tw©.-* 
f&f «#a«ar0, 0JP tb# mw^s tw® proittelmg aMlity, 
tli® E,I»» ©an to® d@aignat©i. asi 
i-i - _i- f A • -i f A) 
.E« * . «•. 3. X» 
fli@ «xp»ef©d h&twmn tM» ®a#st ^©teabi# pi»Mm©' 
iag sbility® tat tin# tiem p?odu<jia,g tk® eow isi 
SCy»  ^ ) 




fej® pr#«@a®® It: thi® k©M' si», ii©|j«d b®r® 
w -is tli$ pe#¥i©tti 6»r#i&tlais tsl» tms'^  «!•» t# @t a® &m»m  ^
q,tt®aes * 
Tim «!»'©%©€ tiie3p©at# $m #ff®©tl'rett#»s #f s®3.«©.ti0n hj 
ttm M»Iiii ia mmpmlsm. to %m awragi of ttm ©ow*s 
.3?d©©if4s w i^sd^a. Ij#,s 
tMs rati# idia. iilwitys t?® gr®.ittti» tJassa » to c®.®# ttwwa 
»» ©taal. te «f'ftei®ii..ej «i4 rmk 
1 
e©w« ffx&etly Mhm itw®» fli# 3.s^g®:i? feeeoata,#. feM ^©ater 
is th© ©f tfed M«.Ii.» @it.t*t©i»fc Us# th& tii© 
l»rt, tM »r© ii %h® !«£• *h@m aiti^  » I, 
m 
*3.1 ttmm SfSttiw *11,1 Fsnk tli® ©.•©« ©wstly %h» .#«ia9# fii© 
]^«die%«4 mlm#® will ftot- tJ# tfas &m»$ tsmt tb« ©f 
fell® &mm will te©.« lla«a iili e«s limv# tii# $mm aifflte#r oi' pee-
and fetiat la l^ gey tbaa ««# fi »a will 
will i^»iai»: %hM mm 8.te»|. iiff©3p®ntly fy« 
ta4 mm mBrlj mmtrntly* If feba saato®!? of pm? 
t®w f» se*- tb# «f tte® tljr®® P| 
»ill^  always ymk tfe# e®ws» tim# pi»<3Atteiiig iiMlltiftii most 
e»r«etlf, 
A f eoipfeli fuBtfli'iaa ©f tla# iiiii,$li ai.^ t to® ©f itt* 
terest !» s#l#etiia !>«©««»• ©f tfc# f«s«M>l«a0# t® tto 
tomt ^ %mh is a. Itttl# »iMpl«j» t.© ©ompttfe#, is tl» 
*a®«t pr^mltkg afelliti^ * tto® li»il l& 
%im mm ©f tb© af®3r«ge« ®f th# 
h* - -|- fJi • (yi - -|- fJi) 
mm ®xp#et©a e«r«latlm ,P|^ * «t fcfe® true mfeilit'y ©f 
til© jlfefe ©•ow isi 
V  ^  
fMi f<»a is not faisili« it Is difflealt te with 
%tm &%hm ©»ir#lati«B«» 
m 
this ®aEpi»#^»#i«t wmmn likely to 1# »©t l#»s tlnBi m& &l&m 
It t« 'feasiertli- a »ti© ef m mm m 
mm with A SB«11 tmrm !•« to •©!?••# 
fli* ©©agaylam wiMh fg it still a»« ©mfmsisg# It 
y  *  
app#ia?-s tMt tli© ®api»®isim ia ia litoly t@ b® 
posit if® sia## tto® l»it t«a will to# «ap®@i«ill|- .iMsili* 'Tb© 
dttf©:r«tt©« la @f f|_ will, fe# in. smssXl 
tettt Ife ©iBiiot lar^  ia a»|- .e«ts## 
•ettoiy^ ©f' trm prodiiei»g aMlity w«.s <^®ek9<i 
pia»t!i.tllf m t© i%.i .-rtlatiir© mmwtmf* 
» ZlZ ^ »«i -Cfi 
n • u» 
®a.is sort ©f lityd Kwmmg* wei#tt.8 tb®, ©©w® wlfefe s«¥#ral mm* 
mm mm homily %hm tb© !.•£• fji# ©xpeeted 
#0W®l.ati« fedtwesa »€ i« 1©*®  ^fees tli® e©i*r©lati<m 
©f fI i» Fj; »• witli Meami# »©iilt to© »©!*« «®«ily ob* 
taia«4 ia praetie©, fj_® ms mot mmi4.6mA tmthmm 
1 •#» 1 • % 
iiiwD'mimwB n^im iiiiiiiiiiiinnnili'wimwiii %  *  3 ^  
m 
fii# ef tb# ©xptetet e©»©l&tlciis aUm ml&tlr® 
aeearaey of tlx# ©stimtori* femt tli# 'siB&B @f th# mtim ir«j 
with th® ' l#rd »i»f ike MstPltoutlmi ©f tli# o.tato#3? 
©f' rteoi'd® p@*» em, sat tli# r©si®ataMlitj of laetrnticsa reeoMs 
iBflmmm th& Mz& ©f &dwmtmgs &f ©a# ©stimatof aw@.r 
©ttiwa ©T#ii them# tM •mMmmim first ia i?mfc always 'will b© 
first er at ®ta&l t© %!»• rest,, md the last al­
ways will b® last ia etm&mj* 'Bii# ewi 'b# illtastr&ted nu* 
.ati?iei.llf fei" smbstitatiag 'mli»s la tii# g^aeyal ratios* 
Tm <&£ &mm' M a^rfMsfts-.irtii.g© twms. l®as thxm, 
fiw0 to teatr^ ds# -fli® ©©*fai?i«ais. @f ©stimtw# mm t-ral* 
mated fer herds of 10 ewi (vAlt^h is th# ^ainiaEim Bim 
@f f©i?- n faratr iii1s«#st#t ia 4ftiipf ©attl© hm^Mng), 
&t §0 mwBg md q£ im e©ws» Wm imrdM «»« l«i*@ii* 
thm 100 e®ws» la aitiiti«, ©©i^wism.s mm mde f&p 
h&rd8 o£ If mwM aS.nm this was tl» svea^ag® si«« •€€ tt» 293 
h»ds l^i&h mm on KIR t«#* m% l®asli f©ap of tk©. fi"f« 
|»»s fr&m 1943 t© 1947#' 
Eow mieii difteibmtleii ©f t-ii# iiittial3#r ©f rteoardst p©r 
e«ir &m wmj fitm h.m€ t© btfd 1« «alto.©wi-# la "hmAst 'Amm 
imm% T^plmmmnta 'W® raised., %h& dislafitottfeioii eaa asfe mrf 
of nataral f©plae#»tat i»at@s«. M.%'hou0. 
»0v©ral ag# distriMtiena oi &sl^f ©attle pepilatlma »« 
airail&lil®, fm ta^al«.ti«s\ of yuewds p@r eow 
»©» foeiid# t@iif 'distoiliatl^ s whieh wsf® ma,®d f«p tli# ©©»• 
paris-cms of ti» ®itl*t©rs «# aaa®« ia fstel© i« 
faM® g# Qt pm 'Uom 
lo. of „ ?®re©»fe «f etws 
feoopds ft-rstf X . s. c * Jrtifltia 
in Holsteia 
I 47.3 4§.8 41.3 85«5 
i 27.0 2§*8 23.9 17.8 
i 17.3 15.2 16.S 9.5 
4 6.9 7.8 S.8 S.8 
s l.S 3.7 5.1 11,.S 




ftit 111 diiteifemtioa w« tftfealatedi £vm tfe# 13,405 
e©w In BiS Ii*3p4.# m t#ai Swpiaf & f®» m Hwrn period# 
Bi© 9h.fx»%mm ©f t&ii i»©stf»i©t#d the waxifflKma utmls#!* of 
weeMa m mw t© f'Stu* ©i* fiv# ia a©st ©at#®, witl^ six as 
til# .atoselmt© s»iwia« fM# litoly i« u&t %jpt&sX &i 4£st^£bm-
ti«i« f» .&•»€» in gtnw&l* !Si« wa®.' 
*d© AfaiXafel® toy *•» J«3b» f.« B«ariiil«y, l©i®ar@li. I3irt©%»-©f 
tJi0 fs»#a %li« "f» ©f felt* fi2.®s* fliis is 
m&m tilt msmX Mstrlhu^lm tm Sermf lieMs m m® 
€l8tfifeatl» foy til© I»S*C,» was f®?ii»d toy o^omtiag 
tli« @©ws allf® ia. tim Mt§, *t & ip#e,lXi«€ tia® m&h. jrnmm It 
ig m tm tlm femm SSI ©©ir«» fhm dis-
i s ,  . 
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tim mm @f «ottM %tm af^ragt protwiag 
ftbilltf Gi' m h»T  ^ 100 #©w« tmst» 'thm as# M' tim 
liimtlm mwemm mlmm* •% i»€©» %!»• gai» #«dl%l»s wemlA 
fe# «1|" 0«WS^ mmm •§tim^im tfe«i fb.# 41fftr®iaa®s ia 
mmtmrnj &t ttm tted© 'inm r^nMrn'm «a?e mmmtk&htf tmll.# 










of records w h 
m «# umiiB 
m m •# 1.02999 
im « •4 3. •03034 umQSG 
im » •1 %a0§m lamm 
%m m •6 umm% i»0iota 
n t*S*Q* .4 UmSBB l.«05M 
fh# #stl»st»s' ifi¥©lfiag 8©ffl$ MW&. w# a«p® it©'-*-
%bm tm a t^rug© @f tlu© edw*8 rteeria tm «11 slids «f 
•|a#5pi«|. tfea *«lT«iitag@ Is l@is .in fe.©Ms# fMs 1« #3£* 
b©eittt»« th» at ability ©f thm hmrA 
iriltii uws t^m mw^m @-#*8 iaT i^wt la tto» awmmm* B«t at 
til# s«iiii tlffli, tfa# aitboi of wi^ t,iog %m ©@i»* -memgrn 
ibiela. mt&r into th# ii«rd feee '^^ ais' mm& impm%m  ^ ia 
smll hm^s $.lthow0t. tMs diffw^ae© la hm^s m saall, as 10 
•e@ws is it411 
fhm% iAemmm^ wm%mm ta t&# aai^eF ©f 3?#iioi»ds ^ p®!*' 
mw msvUtM ia. ft4v«itag# for mmmm mth&&B i« 
sh&m In fablt $ hj Wm-. mmpmtMms £'m. %h» I*S»C# 
dlatribtttlQti# Tb» W9rm mer® iricrltttol®' to 
msMb©i» of par -ce* thta th® i9Spmfa* T& 
®f@a mm els»lf tli© iaflmtn©#. ©f tMs Tsriatiai. F f^slws 
mXj &m»id0Tiag two ©xtwn®' e«.i.ltlea« 'liileli. will B©t m» 
tmally «xi8% f» toiry ©ftttl## If ^sll mwM h&m tto.# 99m 
a«afe®.ip 0i all tte©« «iti*t©a?« »® the ».mm 
ia aee-y^ftej. If .laslf ©f tM mw» tmw mim m&mr€ m€ tb# 
©tti#p MM' hmw® ©l#i% %hm imrd mmmg& sysmm ai»@ 
atoottt f ,^ MP# Mlimfel# %lii» tli« awy&ip of tl» ©€>**# i*#e-
©r«l,s f w iiilli@t,tiag h« trais aliiliti'* Srtm if tb® lilstribm* 
•bims ©f mm^ms ©f r#©6i*i:S p«f e©w i» s®a» li®i?€8 %Vilt9 
41ff®r®a% f»i» anjffipity .^ th® »#lial3l.llfey ©f tb©s« #stl-
i®it©rs wottM l» -itffeet## mlj sli^ tly# 
Bi« t©afia?isms ef rape t^a i^li'lisa  ^0«1, 0*4# -aat 0*6 
iftiew «3.©«»1|' tfe© ©f ?«f«at:&l3illibf » tla@ 
&£ %hm satiawtsrs# She aoat mmmmy 1« gaia.@d fef mslag th# 
to.«ri a¥«:rft^ asftlii^s iben f«pe&tabilitf i« lowi 
fk# of th® eaa hm rois l^y 
fey ©o^ai»iiig %k0 gains nitli thorn f ©md la 
%im In tM0 aafesFl&l thm 
tytt@ of tb# mm .tetswBi mi. to©-
tweea %li© afeilltif tei tl» pp-©i.tt©ti»., 8ii4 to#-
ti»«B tjptt.® 'tb,« ©tlier •sta.atters ef pe©tm®tag 
.aMlitj ©« h% Aets^^aed 4,iwm%li0 fkm aiaplifitatlOBS 
f»m tbt gictu3?« «« tiaila**' ia tbs Midel 
m& ta til© «t5iflsl«l md th« elieek %s mlj m %h» fit 
0£ tb® flieM'y th# setwl it tto ©eadlifcimf ia mmH papa-
Mtima ar® a©t mieh -diffWemt fi?©ia tli« almpiiflta# la tli® 
Mftifiel-nl mt©rl«i3. th# .af®rag« la.ei»#as© ia %M rat# of ia-
prOT#ffleiit ©totaiiitd 'hf uaiag ?|* iatteai of f| tm ®#3,«-©ti©n 
was ia t© 'tli# ©xpi.et®4 atvaataae S»4^* 
fh& stdp ©iieeWag tb® theory « m r#&l pepa--
latlm ©f dulff -eattl© is Ijteking* fo fe« aiji# %& e©op«« 
ti^ etlf th© ©©H?®2,&ti®as festi»«a, %hi$ «i Mi« 
mm»* trwe as wa# i«« witia tli© aflifiei^ al 4iil;a,|, 
is d#sii»#d| hmmmf: sine® ibt %wm a^iiiti#a emnot ls$ 
»iii*®.i. tk# ali'SMtat© :pr6©®€j»@ i® t@ ©©apaf# tb« 
tdaeoretiemi e»r®3.a%i«# » staftT:© i*#©-!# ®f tfe# feeritaMli-
tl®s ©f tfe# #sti]aitef s wM©ii ©aa b« ®tjfe«in«4 trm.. «taai 
»e»d8 hf mm of th# ^ l^asaai smell m twie« tbn !?«• 
^#ssi« of 4att^t©r m 
A '^mBMrnrntim wili peiat 0mt iiow futil© .suck a 
pr©©®as If ttm ttptifieial €iila|» wMm tli© *ti3?u© 
ability** ©« to® a®msw#a witfaowt ©i*r©ri|. mm »t#4 %o det©!*-
m.m ©¥«!» t© a 5^  adfaatage 
wltli tli# &«aa»3.|- a.i#4 p?©femMllt7 «sf 0»9S w«14 
alsottt toe© futility c»f trjlng to aas-swi* th© <!«.©«• 
tl©iB ifith mml rmoi^&a la. ttmm its»p«e©iit sinm tli« tfti# atoll,t-» 
ties and im9%m€, mlj ®B. ®xp@cst#d «»»-
Imtlm isT l^flag a plas a aeubliag ^^©®#»s Aieii 
iiiv$2.TOa 3.i^ g« tmpiliig eita 'fe# wittta#. Mwmmv., It 
til® 4is©m«s«4 afc©f# i» mymimm &mm&t f03S» 
ip#e»d«, tfa» aetml &lSi&wmms w lltoly afflftllw tliaa 
«d n ti»e3»iidoms i«ab0f amt iim p,aii»® would 
a®-e#is»j %© ®statells&. a fairly peliatel# .iiffaftneii tee-
, tw© ««t!*%•««• ia©li A of is moli airail-
ftbl©, «id it is #«p##i.ally demtotf'ttl tiiat tli# faltt# af thm 
mMmp »«.!€ e@»p@as®t@ f«p tli© mmm% t>i tffert sat 
mxpms% laT@lir#t %n ptmmsimg tfc# ii«i,e-asa.«»y f ©1m» if it 
mm Ayftilable# 
fbe #¥ilteae# paiats t© tl» *»!:•• ©itlaittsf' fe#ija.g th® m&s% 
0kmmmt0 ^i'ths mes #iieli w«® ®j»aiii«<l its aa"r«i-» 
tag# ia mmmmj mmr tb# aw© eompit^d awrag® pro-
dttstim is ii«sligibl#» fliis e¥ii®ii©« ia £m tii« mn# 'Of tli® 
©stimtws ia UmM liiejp# tb® .at« pr©aa®tiai tli« iitrt li&» 
b#0s dtiiibl® m mhie>m mly tm ©#ws prmm% im tlae h.«M ar© to 
M e©a«ii,er@€ «€ i&» ii©M is to e»# gr®iip« 
flie sitmti'cm. ito»# tfae »&•» 0f tte® hm. l»@a. &hm^ 
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'Sim is ©oapiea; «a©m  ^ that littl® .®aa l>« de* 
&VLm€ »» tQ %!» eff#©t ®f tb® "wmiQvm eonstitmonta 
m ftf't® tb« mwm&j ©f-tMs, fmotioa i@ %m $Lmm0 
©f tfe# e©w*s f®®©r#s* If i » 1, til* ®xp#«t«4 la 
%hm m tk# :pi««fl©as mm whmm liwt m.® tM 0p»p» 
Mt© if I « %| « 1, tlii# is til# apoot of 
tM 3?®p«»'femfeili.ty ©f siagie r®e»d» of fat ^©tmetiom witMa 
til® b.®M# 
ifi sliip3.^ ifi@atl«i e«a to® had "bj msmsS.&g tiaat 
%hm Atstrifemiioa ®f fell® mwmTam ©i wmmwM par mm i» tfa® M-mm 
tm eaela I 0?mps* fM is thm ^fmatipu 
C4|« fti# t^ rpe of ©©apwls» iavcilvtll witMa tmeli gr#«p i» 
faMliay  ^ fr^  tUe ©f tfa« tiagi®' Mt tM» 
is ©©mplic«t#d. fey %bii 4S.{tmmms gremp#, IMi t-taa* 
ti©ft still €0©s ast li®lp *els. ,ia tli# ®f tto.® 
i»®l.ati¥# @f Pj|# Mt it €•### ali&ir sttfeititmtim q£ 
va3Lm«s t© ©Wata #f tl» relatiT® aoetir'i-' 
m j t  
Wh0 mat m0ful Mvi§im 0t » Mvd iat© eto».@l©^eal 
gpoiips is hj th® 2?&te ©f i^mg® 0f the 
mm grMoeiag iteiiitf ©f tl» bwi* einyagt idll b© 
£Mmt»€ hf mm tim @p©«#a »® ©1i©s®b» to 
%h0 0ttm% -©f diff#y®st gp@m|iiag m %li® mmmmf ®f siip-
p#®® M*e 3.7 «©*« te»n in ©aefe @f IS ft»s • ©0wi toca?ii 
la &pp»<«i*t©ly ttot. ffiEaf yews w©mM t»® iiif©3.T®d mmXlf 
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fAtoi# 4» Si© Effect of Dividing the m th& 
Accuracy of Relativ# %© fjj 
I 
la©y#mst ia al3i.li%'y f#i* ^©mp 
E — 4 »»• 10 
1 tii 1.088 l..«S 
i SS 1,024 l.»S 
•s SI l.tlS 
M 17 ' uim 
®i@ teest gpeapittg fw tli# smile.# fat# ©f iiipi»©ir®»at la 
tu «is« tfe# MB m% ©^mp* If , iasteadi,, th.9 st®!?-' 
pjpswittetlea ©f #e« i»r© m0t&snm4 tmmrd tli# j»iia ©f 
hmf p*©af # «lf 0® '^ m wtste peegres# urotiM -s?#-
M t^ # moAm «f grumpa is tlie ®f.fiei@ne|- of 
til® ata## i# Altliem# 4 pemdi p®i? f&m 
Bmm a  ^iaprw#ittat t© liiat i» ae-
©•€> .^3Litl«€p etiii ^ ®«t©r m%& @f ©JMngt is a«e#ss«3?f t© 
tb.® usd of p»0aps» 
fh« ia«r«&®# &f 3.0 pomda |«n» y#«*» s#©®  ^ .»!*« 
%hjm is possifel© m %im litit tmr m rapid % ehmm 
tm aMMtj, til# mstfmlatas ef ii ta««ais«fl fey tiTldijag 
tb« fe#3?d iat© siisller Aetmllf tto® advanta.^ ©f 
81, 
s,li^ %iy la tM„i 9mm^  ^«iiie« tii# i? 
•mm& la tli# »s &» ©eastaat f» 
fM y la »Q* ©f tb@ **« i» til® <l®a©MiBfe%-w ©f fcJi# $0»®l&tioG 
Ci) is & @f tla© »• mseA ia ©al^ alating fj^ j aaA tli« 
r«:P#a%ftbi3litf Aldto. #xlsts mi%MM tli# 0?«jp«» 
®i© ad¥ta%a  ^ ®f P|| ®f#r tia© 1ms l*b©i?i.@ms »tiioAs ia 
*ppp0ii©liiag m sl«« lurgt ®a©a#. t© •a^ewm -^
c&tioB iSi®ia .iap5?,@ir#i«iit is mm mpM m tb# 10 Ifes* p«'3? feaiP# 
Bmt iiiiee tli# 44ff#F«ae«» ia tfcit i*ang@ of 
msaal emAitiMfi m& ItkeXf 'b® swill, !&#, •Qh&mm. 
ia p»eti©# slioiild miimlly b# t&@ ®a# miefct is ,l#&at diffi* 
eiilt to e©iE^mt@« 
0©apio?i»«» ••&t tim «stii»t©i»i ia m mtml litwtioa, 
fo«* tb® X.S.e,-fatM* «# givstt ia fmlfel# $• 
fall# S* ©f lalfttiw !•© 
tm I#S.O, l#f€ 
I tm 
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leaofia Qt m.££mr®n.ms. toet-WQa mm& 
MtSmmma ia fs#4iiig,: ataageasnt, ©l,iaat«|: 
imA otliii* emtifeisas tlailarlf ali 
mms pp'oittetRg at ttit smm %im» e«ti»ibut« t® t'lm 
»##« Qi tb® b«l3*#a y#®©r€s e# prodmetioa of & 
mw aft#y thMf tom& b@®ii »%aa€w€ls«<i tm tmqmn&f ©f 
ii.2.kiag, sg® .©f %h% mm* A iiagl# Qmmetlm tm %h.€&® 
wmM p©i»itit m©r# «««wate e£ %m asi-
aals with gi»©«ttsfe p?#diieiag ®apit®lti©:s# 
tMj smtlm fbm h^twmn 
ta f^ms ©&mi@d e«i.lti«a aff@efe» 
.lag milk® tk» @f all #@w« ia yewi •aspt 
tsf'nsi. j^ mlf years# fhi.® 
i.!t to •dlstiagiilsli tMi tfm  ^¥iapi«tim fi*©® tto# -rariiitlQii 
itetmm of a ©ew is pmsm^ mm if tli® gtaer&l 
•e«i4ili«i« l^ ©ai y©i«p t# mm ti» »§m* fix® ¥it3?i* 
atiaa ©f -eendltims #ileii affeet emh @©» taSifidmally is 
lar^ r th«i tim y®«ly «mfi^ c»*at6l sad it will 
te®®p tjis.# eeiTelation "betrnm weoria ©f a eow low ewn after 
h^tmm y®i^ f are ^$ia<i¥®4« 
'&« iaipoi»t.«ta.e« ©f tb® tiffafen^ds t»#tw0« ye^s nill 
^ary fi»o« hm€ %(» li®f€ «nd fr©a e©# t® .«yaotii©3p.» »iii* 
timed ia ttit i»«v4#w ©f iitwmt^ « ty® tli# paptims ttm 
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-<©  ^ H 
s  ?  s  
 ^ «• o 
» ° i 
s I a 
i»#s©3p4i- .«s-t tJb.@ «©*»» trtid aMlitj with, 
til®' <ixp@efeM e i^?#li.ti6n# he^v&m tli« trm ftteJLlity md tUmm 
mm- fffiietiaas f*»oa #il6ii tli« fwiaae© te#tw®ei3t 
l«»s hm& be@a -mmmQi,* 
•xp©eli#4 fell# aiagl® •!•«««»€ m* 
f©r its sis# i®d tfe$ csf tM® mm Is %tm 
st«»® i?eot of thd #©ri?0l.ii%i0ii rsesris df it e@w» 
single rmmd of pyoimetiaaj,. ©j^ ig tlie 
a pt»©i.wi0iag mtoilitf ©f *li@ «ow, i# th« ir»i«iee l3@t,w»«a. 
tow® pyotaeiag sfeilttles ©f mwm, is & cr is tfe# 
vijpime® rtceris ©f & e## »ft®r iiffwdaees ^etwea 
••^ «s aff#©tliig .ali ®©ws sli^ toly Mv# feesn @liiEd»at©<i,t 
2 
is %to@ ir^ ii3?lase@ ems&€ %f ®airii?«ii©ntal 
mm» l3®ti»e#8. f@mat 
I 
mi, with j&mlf dltfommm 
•Si® ndvaafeag® of * ovea? is tbeni 
m 
if tm 'fmimm h&tmm |«»s be slia* 
plfg tm m^m% til# &ce»aey ©f mmm^B tim% •&£ 
%J '-rtlatiaa f^m%j •r&iMm to thm 
•ir»iati« iwm ©tlitf 
f&« 'h&^mm ateiiltits md ©tlias? 
estimt^ s ©« fe# ml%tm BimlXmljt 
A  ^ * \ I  ^  ^ -
' ' V % "o® • "a® • 
#i©r« 1  ^ ts iihm h&Fmmie mm of fefe« ni3ito®f mmrM p#3f tew# 
Wtfe •mmomdi 
BCrj . ) - ./ " 
md iat 
- L * 
1/ ^ 
fla« aet #ff#et. ©f ©ll^ Lamtlng «a¥if»maiat#l 
toetn»@n y%m» i» i@ iaerems® r« # Mt Wm t®«r©.&a<»» 
Vl^ ' 
as tk® stfflto®!* Qi' mmM& pm um iB©i»#as#«» ffe® o<M?i»#ei;i«i, 
©RTifs^Msatal, diff«j?sfte«i %©tw#ea is 3»ait ussf«1. for 
m 
m® in ftara .»id it 
ia 4af«ti^ «# if tli« mms Miag e«»ip»®il 
#ift®ii li«r© smmwl Tmovds of ^©Aattlim. 
ffa® #mps#t®t &®prelati©tt fm fg €©#» »#% simplify m 
i»®miiiif as tlio®# .jp»»»e®€iag» 
fti«- ®©»eiwi««s «# j|i*liii» t©  ^ tli0s® tm tl»'t @3,iisinftfei.«m 
g 
©f %• iaea?®«.st,» life# twy#3.atioa,, tomt tMt tli® a<i¥«atftgt of 
mmmiag Mif^ mams s^m» m tli# 
«e' r«e©i?ti ptr %mmmm't: 
t# provim mm t»»ntitatiw iapi»#g«i« cwf' 111® m4.wm%mm 
ot tm y&mXf oafiroiMatal 4iffw#ii®«s, tto® n#®-
©saaj?!- iagpeciisnts esa to® fe«k®a trm tM mmMmimt* 'Mm 
rmimm »« m ifi©;, • sig,. .m& « 3214, 
fli« S.-mmj Atitrifemtiim •©£ tfe# ma^« mMW^e t©w is 
si«#4# fb.« of mm Ie %b.# h,mdp wMeli is «j# &ms&qmmm 
oaly £or tfa® ®«pariaai. Is If* airt^ atlai of m# 
Mffermma in ^ wlroia^at trm tfet «ia^# wm»d, tm aT«i** 
&gSi «ad tjii© pp'Ofeiilil# .prMaeiag afeiXlty" *wM 
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•m'm « tla« ie@fflo^a.3. ©f all e»fif«i»n*baX differ-
Wwm. m'i tm of wmMtlm w&m illtts* 
fci»at#d, tbs ptmmM #f e0»#«tiott w©iiM Mf© to to® ®s,p@eiail|' 
giapl© im tk# »will iaf^ owwiat to It iroi?l!li Ua-
fortsmntelj, saeto ft sli^ l# «it fet ©ffeetiv® eo»#etiaa ts 
UQti toiowi« 
A siapl.® tm fBmlf mY-iw-mMm&Mal Mttmrnmu 
i» %ti# fflia«af©a»iit ©f th# »e#i»d &s .® €#flatiaa firoa the a¥-
e.t»ag« prt^mHm of Ma© em^empm&l^s^ tm th& MBm 
Th9 a^¥«mg« preta t^ida of tlJ® tG» y©ai» ia 
ifeieli tli@ eow»a y»e©M was imj4@ is m mmm^B of 
til# eeat»ap-©rari#s'» Again# for tlm 
yemlj li©M tm9wmg& is tiae «¥«rag« of til ssiffflal &£ 
^Maeties isitiat«€ €w,lag til# 
Mstlm&m* y@w# 
Mttmmm^ tim mmmm^ ©f « .bwA »!«©»% 
©©rtalmly iaelai# MttmwmmM la gesetie cor^ e«iti«i ia at* 
Aitim to ©nTlrmsiafeftl. diffeysme## «iae« ®©», of 
e®ws in Ih# eeei»s %mh j®m» fbm ustfalae-sa of th# 
jmmXj m@p&.(p tm- mmfiug %miipmmxit&l iMSlmmm- ^«p«ads 
m tow aueli of Wm Ymimtgm 'ia t&® fe«3,f avefas® i® eaiised 
fey #aeb. of tl» t*0 types M 41ff«r«noef »• 
SMt eeatrlfeuti^  ©f ¥»iati«i %& b.#r®4itari t© 
dlff®,3?®B#0s hetmm aTtragss €#fends on • tli® replaoe* 
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•H©l.st#to .ti. Qmms^y »#f $mmf #80 
l«t»©a y®«r3.f wwaa® mA mwmm^ ^Mmeiag 
Hdi«t«ia .,?i #6# ims9j -fSg 
a¥#i»ftgs ,pp#ai»laf mbilifey and ytarly #avir»»at 
Helateiii #it iw«i©|f ••5i -»?§ 
Hies# e»r#l«.tiea# »# toasM « mlf IS ytwri sat ais® 
tla« teA ^»s#|r Mfis swall* 
©3.# af@»gi «f §,i tli® mmr* 
ag« aai. tb® i» %©• 
th.# 0,4 t»«ti»®#ii i»©b«te,l# m-o&miMg Ability tfa.#. 
ftfermg®,* @f tlie «-» 
vll»'©Bia$iit: ia tb« flwietwtieft ©f tli# y®«ly a^ eifage-., Jet.# tfe® 
wi4®ia©t 'i# ©specially for tb# «ils«a,tl» !& ^ nmrtkXg 
&lnm tii9m i® vmBm to btllo^o tJa«t sWm^^ hms 
fe©#a M la®3?as mm in hmAa Im i©ii®i»«J.. 
Thm® Is 'feaiis tm m#s©©ia%i« Wm 
P'tfeabl© py«>€meljig abilitj mA tM ©a i^rea^atal d#-
flmtlm, «it 'wttMa a 3.ia*g0 #f hm&s fcM« a&aiM I)® 
mmt *«»o* Jto asioeiatim W'©iytl4 ®f«at.#i. if at tlm saa® 
t iE® tb® mm^B.§9T m» emmtixis m. mpmtm' mmlrmmutf, h® wm 
•al«@ te#«€ia,g b&tt&r ©atti® m s#l»#ttag «w# lBt;easi¥#ly* 
la w#ll.«»*iag©A .li#i»dS|> homv0w, tim mamiMm vmXd b# 
m 
a mttm &i Qhmm. m is ttoi© .is«^€s., 
fhe of tlm fmwtlf p3P©imefei<m ©f tJae li#3?d &a 
.& f«» eli«a^« in 111© #«a b© 
to J tlM e'CSCTelatioa b#t*e» tla®' i*®©* 
fmm Wm hm  ^ m4 fit# m&l of lli# e«ws 
with, til# -ef tbe mecirr©et#€ rieord ©f etf tii# pes*-* 
fm%lj terrtctdi r^ coifd witfa t&© twrn^ la 
it ia lltolf that .©tMi? fer tli® tord awrsgt «»€ 
fw til# teAi^ Maal is s«# ei©##!!- R«S'©«iat®d wltb Wm 
tym© ttMlitf tlii» 1» tb# siiapl© €#viitti©a irm •fekt puffly m-* 
02?ag@» fM# ©ptiwua ®aa fe® f^ wt and tl» aeearaej @f 
til® mBViXtMg eaa tee aptiaat tli# ®taiMl«3*d» 
msefalft#«s' ©f tb« v»io«.s iadlum-feor# Mil 
faj?y foi? gitmtimsi ls.«ia©«, »##€ tci M evmlm* 
at«a ia fQSsilil# ©f e<»aitl.«ia» 
fli# |^ii.©ljpl« ©f ftati&f tb# prtgtr wilting £» tfat 
f«'arly Is ©f s«i#©tiai iEwl#s m 
lisBteA ia aii Indio&tw, 
+ "9|j 
'ij =• <>1 • »4 • 'ij 
w imd f w® ml0xta ©laoa#a t© imM II*®*! ®' ulaimai* 
i'i ttoe .S9S-»4ft|'*2X»*#l* i?©cord ©f pgmm%%m bf tii« 
t^3a #®w is tti® |lJk yifti** is tli$ ^©dwiag iiJjility @f 
th, ith o™, .J 1. tJ«, teBp®«.y <»f 
til® Jtii f»«. «£j •»€ *©|| mp efease# ©f y j^ »d 
lij trm tlmlv is «lttaitle .vera®, of 
ftil S0i««€af*2S*M.iil* M0tali«ms ia lb,® h#s?t is tfe® 
y#»i 
Seliitlee sf %li# iiaaltsa#©!,# efmtim# l»|- mmS,» 
idsiag til© 1b#few@®ii tj^ j yltlia ia t#»S' ctf 
u « 
®c  ^ c§' ^e 
f « 
«o® [^ oo"/ -
« % <l->'oe> • °»®] [ *1 "« 
iiie» 0  ^is %1m •wmimm mtmm pt-QAmlng mbilitlt® ©# 
1» tb© aa»i |«i«*| 
is tb# fiO'iaiie# h&%mm r®e»ds  ^« oow lyetw awt* 
ftorly hmm li#«a 
© 
• is tli« Via?i&tim teetwea f&mss 
e©w©lati»i toet^ *®eja tli# twm w^mlug mbil* 
ities &t mlmXs pi?oam§,lng in felit sam. |-#»| 
m 
m4. 1 i« tb© ei 00m p#-r ia th® lidft# 
w i« ^b» siagi# ©f 
MtMn, til® li®t€ md "femg. a mto© «te«@ smela tm-
adt ©tes»f#t €ia?©©tl,|', e»e«pt p#i»tofs %l»©a  ^ tfe© ms» &i 
t*tai, v is a©t it #ati fe@ fae* 
t©**©# iatd w md m t&memm is the ©f 
•@oir« ®B2.iB®*,gi# T»»# •U '^.wliya®® ©T fa# RWi^ agi# fiftFgt 
Mfimmmm iiMlltl## ef im €iff»p«at yi«» s»? 
til© M©t4 iiw^ag® t© tot posi%lv»l|-j imeli im 
tlfc® wtaadr ©f eaiait»i»iiii tlj# ^®i*t in mj & s#fs».at® 
i&MlW with tim mm predmimg im «!» ymm a® m^0'm @f tM 
ftmXf*-
•fo waimt# itm #f fefe» t«wlf iw4 
attyag# if#^aii»®a si»v©r«l f«istitu«ntf iW.t& »e a©t litil 
M&m» hm$ nftdtfe ©'iia fee 4<m« mow i»'t# to 
fefaetot rtasmall^  liMts. for tb# ©f dsi,f»y 
fa wpd®!* t© f»a aem t©a# i4»ii '©f %l» r&lm' ©f tba 
^©e«€tt3?«s» 
a© e®^«s:iatii tmm li*© 111 toyfis «•« 
s#»t mmlMXile llity wili 1>© ms#4 la ttos. #•«» 
f«rise©«» «a«.a?® adjasl^ iits tm tli» ®f tli« dalfa 
ae«fd t© bo mSiM^ astmiaed *«a.u#s ndll to© sufefl-bitrnteA# Tim n©e-
Q « g 
®ss®i?f twititl## im eo i^ffism »© 0^ # .aad i:, 
tte# viorime# ®©apai«ati m& t^ m i^ thSa th® li®i?<l,* 
is fMs is lb® e©r* 
p»'©aaelii.g 
iag ia Ih® #iM® im '^•»»«»«# %h& ivm ytaj? %e 
!«•« is ft3?w»®at #afl.r©iiatat «€ la ii©r©€l.t»|* eiMpositim 
 ^%fe@ MMm Wnimtmi&ii&lj, a© satiifaet^ f W'mod  ^
iMtittg 'Ifeia wm f©iwi«. -in t@ ©valmt# 
fey %ii« ®«teati»Al aith-ut @f gxpiotet varian#® iw4 6QfirMfi«Pte® 
e<Mp«#at« was •ms#i«ia0 «.» timttoas fer t«%iii««» 
t@ aet#i*Ma® pmsihl^ llmS.%§ im l®d %.& 
mwL^. If ai» irm 
•iwistiiwd J.iii#w Immmm ia itfwags producing sbiSity mA toy 
ip®$eoeiiiag tlmsm witfe. pwsibit of !»• 
daij?y For tM# j>t»t©s®i «. litiPi ©f 100 ©ow« 
m««A tm -rat#  ^eiia»®i f» « m simll. 
m wm»mmh%t pmrniMM* A »a*il mw^m &i &«•« tow 
fe©®a femt tk« mms&»Tf immmms in mmmm pi?©taeijag 
ttolMls'y t0 a e»i»®2.&t4« sis« woeM 
1# men 1mm ®f lifflii is ^mm timm t» 
so ©hiBig® in. tJb# ©f to jf»a ytw t© j»m, 
^ee * **3^* tb»«ap«%ieall|- eaandt l»» h®» 
cams© it is m i?atl© @f •ra l^.sae©!-# t©i* ©-©apmitd to 
tm til© mmm-smtf tmwmBB' is ,pr-^^m&iag aMlitf -of tti® 
litM m®ip m fiv# •?©«• ftiPiM i,i 1.6 •$ p&mMs ©f fewttarl'st » 
•^S psi» ,|«w # 
m 
fb« il»© ©f i& dalri-
%m l>© smu mireiAi'' si&m Mmmm la 
t# «et*6 A tmXm Is @p#at«:r t&aa a|>» 
im pmBito-ls ia practio® m tli® av«af®» Wmm 
wffl?to ©f S0¥tFt8©B iBd l«ott3» liii©') «a4 Idadsl mi. 
('iiS©!, feM awrag# ^WKiwm in. didyy 
eattl# 'fer®.®€iag ia to imM0 .«f tfe# mm pm 
B0m bmrda wiXl this yat®* t>ti% a©»* will fall feelew*. 
15©er0®»«» -ia ability *ill, §#»«©, pp'Oirli# p®ai* 
Mm v^mlms as will als® stj^ mg flmetaa* 
tl«i8 irm f®m t# y@«» I«rgtf V6lij®» can «x* 
aiiia#€ ai fell® i?&t« of lia@« iasr»as«- a#t@ssa3?y t© protm## 
tbem*. F» .A fmlm#' « t*i Wm imwmm i» 11»S p-oeiiia p®3f 
©3? «a*0i»it id f«im4s pw ©ertaialj an !»• 
pessitel# aitt&inw®! ftit 
i?al»i.i ef jp-^  ^tewtt «a abilitie# as© l®«a 
mm mm fer %fee MMs ©f all tte## fea?««ti ai lem St&t® 
0«ll#g®» 
.la fafei# © tlhMS- aeesaraei©# mm 
p^ad witfe. tfe&t @f ia iavelfiag tw© «iiff®3?©iife 
f@t.i #f ©&i^ c»#»ta of tw@ toi»4 sis©«.t let t.li3!*®@ 
mlttti 1?^^* m# ®r«t 
% ® 2rij  ^ w ant-v «® eliei»#a t@ aaxiai.M 
111# ®»]pslatt» mM til®. 
w^0&miM.g aMlity ©f tli© «aiiaal| 
m 
% « ril - Aji 
is feh# ifegl® 3?©#a?4 for 
yea l^f ib« f©r me i±m% 
.©f e#mp«pis«s.s me tr-m thm SBm^j iat#3?i«il» 
f&felt Ai-ewaei' ©f Bstiisatori t® 
wifeb * 2fa0i 0,^  « S15, « i21# 
"••& * • ik ' • 
E 
^©# v/w h ^13' 
If § -•©0 1.»©11 l.(HS 
.iHO © -•90 xsm . X*QM 
if «.i 1.002 ©•#»1 l*@4i 
i.m a -•19 1.002 1.042 
If #.21 l.OOS ©..849 1*0  ^
.a 1,004 0.,8fl , 1,04 :^ 
to|»«isiii,g tbt® i*«e#r4 -mr a 4eTi«tl©a Uls# 
wi^ ag®' iili«# t&e .ability of th# b«iPt is mm^ug MlmXy 
is ta aid iJa. fi#JL#©%i« «aA peipfwas mM% ©f ««a fe® 
l>y a@t&©i ®f e®*i?#etiaf tm m.iiemmm» 
iag •«A i»©#»4 hf tM» h93?A &».»§# will te« f©3p »€?»% 
lawda.,. tto.# •feill.ti#s •©f «©» «?® -©©iptaiiilj i»pr©iring 
tmm mpi&lfrn Wm? to m 1mm w wmM 
m 
l«ygi ia th# hm^st la 
li©M« #»» »sl.®#tl0a mm» m& bulls hma iseea -wmf iatsEa#, 
» A »toB i^mm^'mJL pw&spma hf Wfi&g m 
'ef mlm,%&0 m p®i*liiips wMm m# c€ M« lm« 
d#«l.£a®d witb tM Mm @f bis aaiaala, ©or^ eet-
teg im y««ly kwA .memm ia m mMtwAtar X@m 
mtimtlwe tfeaa ..Mi® 3?®eoi^  naMsi 
.,«!»« ss®i.» 
fto eew®latioa t)eti»«a Ig tti# afeility 
tb# «©w for tb« ©iyeia -^fettie#® tM fflafe.®r.lia 1« 
•©,#6Sf.» ftot aetaal 0cra?®latloB m tli# 
of ^Mh mm^ hf »i&« 
@f tb® a¥©ra  ^im feh® ia tim p®«-» 
erd ©Q©«»©t 'ia fox- the fwssf tata., ffe» exp«6t#d aaii 
a..ettt&l .ft.®?®# 
fftW® f., teewa©y .©f ifttimtors feo 
0  ^ « t^©©, s* t00i. » 3000 
M 
'*'©e v/w % It 
IT 0' -*•71 l.»0.i4 1#0'^ § 1.077 
MO 0 *#94 itOfi. 1.0f2 I,077 
l*? »..3 1,»01S o.tei 1,077 
10© • •3. -»4f 1*020 0.*i©8 1.077 
fS 
f&immB tm tb© to faUi® t »# 
ma&mmA t& lllmtmMm th® is 
m p»»hm^' m iins# tii# f«««f iattt £m 
f»mp§w Mif^rmmB in ^arly ^miwrnmrnt 'amk^ using 
tJb.® y§ml^  «.s & &cm!>0ctim fmcter iw® &dL"ftot«.gB«ttS:» 
la tM.s ti» fftia frsM tii# m$m 
I»g® 0Am0 %« 'wwyaat li&w iav#lir#d. Th& mlm ••of' 
is 'saiiatta im? «. pepulatisa 
&i' #:©*« with, mlf mm wmmA '^ mh m<$. Wim  ^ la. .»«¥#rml f&&n» 
It is !##.» iii#a i»«i'.©rda »t ti|f®4 .ia mm 
ia©]fe as m 
im 
l®lpfttlji:6si ©f Ifa# b«M awmgt tm talry 
mlm,l0 frm hrnms m Um im&h &t tli® dif-
f®ip@aiei@i b«%ii©«ia la wtipag# pr^ metS.©a is eausM toi" 
aiff©»ae®« ia a¥#i»a  ^b#if®Aity m€ hm m#!! ta dm# t@ 
:i» «wr«@i ©jafl,i?-«i^ a%« If fe©ts-wi«a. 
«# a©»l.|- ali ©mms#d % ia Ma^&gsa&at itad 
enf,ii»aM»at itm b«M t© 'tojA, tli® hm& avt^ rago em to# 
asefttl e»:p®eti«i f«s? diff©!*«»«««•• €» tii# •cstii@r lMs,d,. 
if ii®i?4s aiff®,i» is pi*©ia®*i#ii of 
ia t.hi@ prMaetag tttoilitf &t feMii? @'©*a, tlm& %im 
hm& 6<»0i«i#i?®€ & faiAif «ii4 asm m^ixi&%lm &i ia€i« 
vitttitl mv±% m& imAtf Mirit' em fe# ia #®i»©tioa-» 
iaflu«ae« 3?©Mtiv# t® ia, ©amsing tli® 
te@twi'©a b®M .awri.i©-« is wmj iiffiemlt t© a#-
eertaia #» t® ala©st e©aptet« tottogleraiiit @f Aiff®!*-' 
ia h.0m&t%j la ®ttTii»«a»at #^©ii id MM* 
The <lii?©6t aolati^  Pi ill© ©©i^ ofilti» @f tiff©i»@iie#« 
lj#tw®«n tords pliimi®# #f l«r'g« aa^ers 
of itaiBals b«twt©» iatiif fa«3?4st fii® grm t^ieml difflettltias 
 ^«e© i^ish:iBg tiJis aak# it iapoisifel## Idea i^eal twins 
«, p^gilil© *«as f@r ©mlimtiag «vii?'«iii0atal differ-
#ne@s betwtn m few Sr®» tlita,, th# pFaeti&al diffl-
mi 
wemM ^ sat tM msmr wmM te® 4a 
M t® mpm?m%im €.|ff®*»«a®®# imtmm IwMs 
iat:@ ftai «B¥irma«lsai -^ mpmrnts ts I# emp&9 tto# 
yieel^ e# ia li@ra« witb 
tti© irii|pi«iie« im:tmm leimls la djffeyeat imrAB* 
»©8t, r®l.afet©»sMp «st$smMiMg thB 
#f ,gsa«ti4 Aif-fafdae## herit Is ttomt ocw® 
slrtdi hf tlt,« smfliBg »« ln-r^ lwa 
iia mf urns#!,; but ibMls is ms f^mi f» tla# p»tfeX#a 
&i tim Zms^ ©f #f aM# i^»at#3.F «1®8# 
giatti# wM^h Is im # :^8t.i»g 4ata, 
aliie# ami' fettili »«rf« ta m©i?# tiaas »# fto®- dxttusiw 
mis ©f g3*%ift@ial |.ag#ii|&'ati» *y p^mM^ mm awe mltabM 
mtmlsil tm twi* tjp« ^ m%%m%'im ia t:^ h&mm^ 
tiu® bmll® misi. ta A»t* hm<& to mmf Mifmmt; lasMa* 
©f wmlmm prmMe^ wi^h iiife®3?is?@fe*ti«i« 
til# m&mM «sf aijfi»'«i®al;isg, tlis aivisim ©f 
@m#«d &«i*Ss« P«3? tfee aaalfii* -fwlaa.©#, 
tfe® <i«o.#il©i*» ®f liairia,g ia tw# tm mmm 'IieMs 
iffs w#a* fr« 'Wm-m s®t# #f fixll sisfeei'# 
»# »a©¥©d tm ft s0fiErat® maifsis t# i# lat©p# 
Fnf si^ ll<sity, mlf tfe# fl^ st F#t®s*€ sf mBh e©w la o€»» 
sitoM li«r® alt&@a .^ «11- e«M h9 
Tim of hMlf Blstma 
la ilff®r©aft fli« .aatMaatieal aodtl, im? tM» aaaljai#, 
thm S0&»4af»iX»l#l« iptewt #f psp'oStt-oticia of 
III# t^Jbt €i,a t^» ©f tilt teil is tla« .Jtfe Mr4 £#• f#pre«i»E* 
t#d hf i»t 
w  « © . * * • #  % l i  ^ i !  
1 4j • ijk 
m is a®iya cC i»#e®i^ §:(, 
Mg i» th.© €t¥iati»  ^tto« €v©r&  ^ @f tli® 
4tmm^%9ps &f Urn £%h Mim frm the mm* 
hg^ is th9 mvmm0 Aitfmmm Mtwsm th» wmm&m of 
ttai® liitm i^tiws ©f til# J.i|]h. air« la tti# Jtb. 
'Of •ali i^ r Ms 
®l.jk fiiffeyta©# tfa« r##©r4 ©f Mli 
mw Mtd tlis &¥#yagf %h9 Ijth m% patemai 
tt ia m fi»si vaimt* fh« %**» ®ijk*® meow®-
f«a?S.al?i#s di»awi from piopmMtiim® witb wois &t s@^o and 
r&lmm& ei and 
•Hi® «i»et;#a fsMm &t mm s%a»®fi ©f aaaljsla 




aistaffs in diff©r«t tordu 
\ * V i *  V i  
15 ^ fcl, 
«&>  ^  ^
im 
mtmm. bialf 
slitws ia til® herd 1|^  
f|j« te«s »® to «pi> -^op?lat© ©•.©©ffici«Bis @f' tb®- e«p-«i©iats 
wmlmm* ®|,i»tisg tb.® to tto afitmal mm 
itttarw' iffid solTiag p^mi&m tftiaatta tm tli# tte®# Qamp&* 
is of priMBff %utmrm% Blmm it is ®©i^ os©d #!• differ-
«e©a fe«tii0©a in diffwtsit i« 
«iy fm s&lmti.m ®f aat em to« i^ -oi*#d» 1  ^
is e<Mpoa»d ©f ^a®t4e dt:ff@3?tae®s fettn^eia t&« K»t«s 
•tf' m #i»«# asfflpMag viyrifttiise ia ti» diai,^ t@3P-aj|, itad iatra* 
Ijwd ia imm& 
of tla® diff«r«a-c»'S ia «tei»a  ^ «3  ^ tk® aates is 
diff^ -rdst terds, te%#r»ii©^d ©avif^ asalfai amd 
mf efflwelatim tb# ^Mtic xwrit ©f th# b«#d and 
tbd bard mwlrmmutm '®iis te® #xip«*«s@©d hf letting 
« Hlj • »j,». l^ i is mmti& aiefit ©f 
tli€> imtm  ^sif©,i ia. h®rd |., lijad is %hM Mua®@@ia®nt 
ea¥iyma®BtAl. &f tli# Jtfe. b©rd» ffetat 
Hi 
aad §BCSi|_| * * f# -f* 1 • Gm «• 
S aad 1 «E»® til® ^aeti© md. f&lmc.ea ls®tw»@a 
li#rda» I©t0, &0ii»T©i»# th&t »d tow .a®siaa®d 
IM. 
liiA®p©at«at ©Malm tMs resttlt, m. mMvmp%im ifeieli mj 
aot fee lippMeabl® sine# It is posatfel® that lisi»4s mniag th# 
9ft»i sir® mj hmm gisiiar levdls  ^
flit sBem& mmlfBls jpeg«p4s %te# of^  si^ a imft&g 
&mx0.t9m ia ailf «® tori# la m&f mm* m mppr&xlm'* 
ti« ctf tMi is lb# aaalysli of ¥»iai.e# m%m »3*3» ufailatoi® 
e®wt Bi&m .few e< i^a?la®a8 ©f tli# iaf@3L¥« tfe.# 
ooai>a3?is©ii» hiilf m fuJJ. «.|.#t©i?s ia aiff#y«3afe toMs,.. 
®i« ao€0i mow bm.s %>M «mb«# i^ft8 of i lyat li ist«f"*©lia2i^ d» 
yi3k - «+ »  ^ • 'ij • •i^ t 




ii?f» *itiiin the »»» to.#M  ^^  k^Sg 
Bttisptta biM 
• stMMm^s ia tli# »««» liwt 
Ae>dn tbo kU are appropriaU oo«m<sl«.t«,  ^i> tlM. >,mm 
m milem a .^ ©f *tiag ©#e«fa witMa tfee 
ii«i s# tMt Imm, 0r pmMihly «»#,. iiff®.F®s©© txiits fe.»« 
tw#©B tfe® iwtea 0f tells »»#€ ia jw© ttoMi m® her4 thm to#-
tw«i«3a tb# «f bal.!® ns«4. «il|r ia «.® hrnMm 3  ^ #• i» 
th# i»€ifi'Aa«l f«3?iaB©® wittiia a Mtf# b#few®«a «©w» liiitb «?® 
a'«st »i.8t®rs»  ^ ^aetie diff@i»«iie@.g b®-
im 
tmm 3i.Tm, we.i'its 
®f aiii%®-f ©f tb« vttplem* «itMs th@ sf«a« Aiela «r® 
%i tiJ© aatiiigs i»ma©»,' mi tead 
^itfmmm$ assoeinfe^t iritli tlm tedais-t 
Ig is tfM a»iii e©i^ ife«at itair#d fi»@« tMs It 
i® th.# ©xfera, rmm^m -of «@wt ia diffe^at 
tojrAi* iiff«y®ae«i ia ,ai»i»it ©f 
fell# li«fdst diffwwees ift fii# wam,^ aitiit mt «nirii?OB»iit of 
liftfiii mt my ii©tari«ao0 li^tfwtw %im w®3*m 
the »nag9«nt of (!h» herd. In term MlmXUr to those f« U ,^ 
hj^  - bj' «  ^ * "i ' i^ '» 
•«i€ iCHgl « h^* f^ * •§ • 1 + g Qm «* 
ffe® iaxalFSii of is ®f full sisl.©!?# ia dlf* 
f«»at fe©M®» f&« wml%f 0i t&s»« Ie aest tata. is mrtmlu* 
'Tkm p®'S»tS.a$at pifft &t itiA m miAfsM iii 
'Betm9u falX slB%9m 
in dlff^ r-ent h r^ds  ^# iEi^ lg 
8«tw«#a f«0L3. 
In til® »»» li©M %, 
a© ©xptelatim ctf Ig is *• 
%* #x|»c1iati«i8 mt th® 
tlw%& w*® 8olir®€ s%mAX%m^&mlf te % M, 
Um Mm 
% 
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th® ^mmw&X ©f 1.3,180 rmm'^s $M. th»«® 
lawi l»i?ds vms 43'?# Twm%j»alx ##%•« 'Of fell, slsfewsji 
mA^T» of tl»# i«t mm Xmm%<&4 ,ta ilffsreat ImMb# c«tai.a®€ 
m mw9. m€ at««gi€ 4it p©oadi #f fat* 
»®tm©a®©. tfc« 'iie^strntt^ a swfeejfs ©f tii© 
fC fS B-islls .iiili©ir#i, tli« %® to# clftasifi#  ^as th# m 
mmm& h®3*t i& #iieia tli® boll'-was tiii« dsM-» 
thing ©f bcwr Mils mm mm^ ««a »««»• iiiia 
til© ia tli® tomlls w&m first ms«i was 4S@  ^
•ad til#' «©e»a bsMs ia tli#y w©i^ « ms®i «vejra§®4 41?# 
Si© *T#»g© Qf »iii,gl.# mmrdm  ^tfeely waa. 4i4 ia 
til# first li«ft «ttt 4lf tm til® «#«!«€ h#M« Eto »sem€ htM 
ifi • feall i*s »ia4 iow$,r tiwa tb© fi^ at f op 
 ^tl» lialls aal f-» 73  ^ tii«# Mils# tM &m0^ms 
aiao :af©i**g®4 l^ms* 4a tli© Maf4» «i@a th® »0«oat 
aT«F«.g® mi tbiua tk« fif-at^ r av©3?«  ^ ©f tl» »©e«3a4 
i®t er •tfta t^e.i:»s wm als© ?© '^ tolas • lii ®tii®r 
w«»d«, tto.® tf®M t»&m first t© mmw& ms ttj^  nsm for 
til® m%mm m tm tli© airwagd tm of tli© 
bmllii# f@r fO  ^ .of iiil temlls, th» tif#@tlai of tli# d©fiatl©ii 
0f th.<$lr iwim tli# Ii0?t «f«3*:agt was tli® s,8»  ^ f«?» 
'both i» ibieli th® tomlls lasii. ilRa t^®^#* 
fli« aasljsis ©f fs i^eie® tm tli« of bttXls ifeo. 
Md at least few# i» ®»eli ef tw® aor® li©i?€i i« la 
fafel® ®-. 
8# Jaaljal# ©f l&imm of fatemal lalf aistera 
in jDiff®2»®at lerts 
SoQjpes yummir ^trixr 
f0fe»3. 
Mtmm mws by 
siy®8 
m-%mm p&%0ma3, femlf 
ftls.te.fs in. M©?! 
Wmtmm patemid half 
8ist®i»s. ia i&B® litM 
d/t i.a* siius*) 
14TS  ^ 10*118 
II? SSt.SSl 
ds Mi .12,689 1,4 4.005 % 
• iigi s,iss 
a IfW 
fil® s#«»4 ftitalfsts, of tlis ©atire To.l«a@ datit, e-«®t b# 
tmm tfa# malyais atom « p»gt §6 li®,gat«.s |194t)» 
Si© *pp3.t#abl,® t© ii##d is ift fabit t., ©i&t. 
tl» sampl® of l#"?# eows mis«4 fm tb® flails mmtjBlM wa® fiiirlj 
i*©-Fr#.s«t&tl'r© ®f tto® whole T.©iw@ is inAieated % tii© nimi* 
Imltj Qt m# total rmlmm in t>.otfe an4 bj tli® sliailRFlty of 
» mm aat ^  a Si§§. 
fsM# g £ Wmltrnm  ^Ml 0-©w feeiisAtng FaUl Sist«r» 
Soure© 4/t M»S, 
T&ta4 
mtm&u to®]ed« 
fotwen oowi by different 
sires withla tl» sasie herd 
rntmmm. pattriial 
®liit»s la feto.© saw lisspd 
r«e^4« 
hf tto Mmm mm-
23,529 3.©,4tS 
292 1 ,^207 1 • • M*ai4  ^• 
€,©41 1 • i*8S8F 
f ,ais f,m 1 • i.8iC3f 
io»sts S»fEt 1 
s « imi f « 19SS % «1 # f « Sg « ff« 'Hg « 4m^ 
third ®f fttil i# sli©wi ia f-atol# lO# 
foia* liwia "bj ti,m «f fi?«©€@m tQw tli# 
of »ke» th. wtlmt. «rr uneertaia. A 
Sg ®aa to®. th© ©stiimfe© ^ Aiffowae#® 
f^Ol siateri in tli® e^wim li®M £w-m fli© ifeelt felaoMi ©f duta* 
»®ii b«s®.t m mmj' fail aiatw« IM8 d/f), 
,5«th.«o = 8769. aem 1, X786 ta.fad of ti» 4S88 <*-
tatii©4 ia futile 1.0« MthMw «f em be diYergftm^ 
th« wlm# liiiefc ai#it hm f©md mm %h» mt^wlmX a4«twA^®» 
l>ttl IfSS was wmXm us#t tm ©@aptttAti«i» 
fatol® 3.0• M&ljalM ef farimt® «C fjsia. Sisfe«2?s 
in Dif f®^©at Iwii 
4/f a,J, 1|M»®*) 
f©ial Si ie,Wi 
fmll Kislw 
g^®mps iS ai,G@f 
i©%i»©ii f tiii sist«i»» 
ia mstm r^nt iMTds » ig  ^ i»o©© 
B&tmm fttJA iiifes?« 
.£a sail® ® S.OIS % 
Hg * 
2,32 
luii©3?leal «stil*t0s eC tjbi© H»s woy© 'tso tsMif ex» 
p©0tat£ims t@ ©Main ¥&!»#§ /Of §, 1, «ftd 0©ir «, 
s lYi*? a # M 4. GQr «» 
w 4063 « & # 1 ^ a ew «, 
H,« « ifSS a 
f « 46©8, 1 « lf8Bt «a€ G^v m m mlX9§* 
Th&B» m3.m®s iadieat® that in aw-rag© geMfei© 
»ril5 cjf til© h«^aa were about 2*6 tia©.s as Impmtmt as dif» 
in tod in eaasiag tim €ifft^* 
«ne©8 h®a?t m&v».gm* fMs m®x;p©et«dlj i^ 'g® i?atio 
app©.ia?s aofe to result from ia iiaee ©•icffltoiiiiag^ 
fija.4 S„ ihewa 0 » il * lOtS m&. § md 1 enmol Is® laegatlir®. 
m 
Xi the impm'tmm ot geaetie '^IttmmnmB h&tmmm. hBT^B l& 
' oTdfestiiaated# aaal|*iis la fall# B is litely at f&tilt« 
At least two ft#s»i^ ti»® mm ia l^iti. ia the abw® pro-
eetoei i^ela des®!*-?# earefml «j»in®ti« t© th®ii? 
validity, Ihi® asswiiptiOB w&i »de tiast tb.« two ©r aaiD^e 
i&ieh ms#d a p&3?ticsaLl« tomll mm a raadea s.aiapl# all 
heMa maing fetalis with, dauj^ tej?# in mor® than on# ImM* A 
atrmg elmlltaga is ©ffered to tii® e-ow®©!^©## ctf tMs aa« 
smittptiQii 133' »ti?atifl«at£m &t bsrds asiag eertaln totilla 
a©a«»«t3rat@€ 'hj Wastotom and fyl#p iW^)» Th® Bmond assuap-
xm 
ti«» wa® ttmt mlmtlve witlaga dM not oeeur 
fiw» a Mil Jja tw@ m asp# tMt i«,, •, biill ms ael 
amt#4 b#tfe©i» 0©w§ 111' «® to©r€ ®n€ fell# p©»©i»- ©ems ia 
'Mti thm.% tk®',l#y#l @f tbt relati-?® t© 
ill© beM wa« tla® s&a® ia lauiieda# Wmm ii llttl® 
to t»®sti©a %im fit'tf tMa msswpMim to %lii-fa©fes« 
Stratifieafeim is tii© as® fewlls Is •iaAl©«t®t Ijj & 
@0l?f«latioa «# 0»4S- ®f l3.®?ds in 
tb© sa» fe»ll was . If Wm • ##em€ h@i»4 %& as# it -tottll 
mm a rantea saapl© @f all 111® e©i?jE»©latl« 1b©t«©n 
to©j?4 aw^agi# ©f laeifds msiag %li# lara® teiill *«mld i»ro« 
MM ii©feiallf til© tomlls iis«d, ia @3©€ torts at firat tQ. 
Bii»t ia %hm average tomlla 
•tiled ia f©« ,ii©Ms iaitiallf fe# stuy la poster tlaaa 
is.«3Pts» ®i#r# wai a swtll tsiemt ^ automtioity ia 
tM» b©#am#« tfe® &i th® tittlls mm ia* 
l^iid04 '111 tii« hMT€ air@r*gts, temt tMs %i# fe#3»d® is 
lltolj t# hmm liad & small ©ffset* 
fli« p»'©0#da»© f©r tstlMitiiig § ntstrlbmttd pmtt ©f tl3« 
d®ep#ifcfi® in. twm Mg 'tli# mmmml. tim Influta©# @f 
thm »Xm.»» E&mmr^ tb« ©iirrtlati-m @f 0#43 iadieiit«s tiiat 
tfey® i?®to©tl©ii in ¥ai?i#n.ise was -te# n©t mlj to- mm rmmmaX of 
tti® all*# lnriu©tt®« femt .alito t® tb# lassiA tiie ssrat' 
»li»#s if#»«Aliag m&h im lw©l ef frodmetim# fills ,i?®-
.©eablaae© ©eaM exist fen? « vftrlttf «if Tmnrnw., Bmh m 
lis 
fee towllS' fr®a iierda faavliig l©y©ls 
iiall«p t'O •©!»,. tore^deri t©»diag t© exsiitag® tomlls 
«itl3ia tl» #ill® woaj ©tfa«rs. ia 
emiitlms «m4jioiv® I© p?©au6tl«» &% mj 
i^jttstuwat ia mmmmj te .aeocflaat tm tM« r#4ueti0ia»" 
A elMigf ill tilt »#e«a malfsia of f^iaae® f^oa m m* 
mlfSlB q£ &11 ©«wa -miS all lieMs t® m -tsf th® saw 
t&rm ft» first laaalyslf't tjmfe teelmdiag '^ly tfa# 
in diffii^at her§.a «<i§«flisli a <s«»elJi». ffee fom 
of feh.0 first, aaalfsii ifouM b# ui#d, hut In plm^ 0i tM pA« 
ttmal «ili« ia aiff«r@at Mrda, %h# i»@,a&iiiiag e©w« ia feli« 
li®3?4 Bmt©! «f- tb.® sets, w®ult fed ii»M« flaia 
»tli©d wmM mmme £^m Hg tb# part ®f tli© vai?ita®® to«tiir®©a 
li#Ms am# t# .si^las? li©M» tiaiiig the amm^ tell# fl»® e<^m-
tati« wottld a#t »i2#l®* 
M ppeeeAiii?# wMeli is fe.©3E"# tine# tli« 
present solmtim wist be m rery r&ugx stp^mimmMm mfwsLj, 
m®M 111® ©€a?i*#lfttii» eC lto« MM mmrrngm ©f laeMs using th® 
saas fettll* this i,« A rati# ©I the rm*imm 'b&^ 
twem h&^d «wem&B of s®ta ©f la®^ta ming %im sas». air© t@ 
til® variiae® »1X air©rmg@s* It is tb® fraetiea 
oi' tM total f»ia»o« toftwtea. li©i?ds itiieli is mot ia Eg mA 
Hg bs@am«® ©f stratifiid ma® ®f to»lls« fb« ttor#® 1»« em l>» 
ndjMted t0 «a «ttti¥®l®at teasis, li©*®¥$r, toy eoaprnting » mw 
•Ig a g®S, istoi#li i» Sf »3^ ef tb# »lgia&l .%• 
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fti«. mssmpticm of .lilJta.# dtttmmntlaX s®l®0tiT® 
i»ti,tsi.g a to«12. t'O fceipd' »,pp%m& somAji bmife #v@ii 
if siieli mm 'pmrnrnt, e«»a»S 'to© »»d# lAtli suttabl© 
f m  fek« ef m  liiiil ia €lff©i»®at 
liwdg %© Mf® «a p^©tmelJi« tetiafeiag fa:*.actieally la* 
•mp9m%m%lf ttm i*he kwA &vem^ imm h&rS. t© beipt i«ppOTts. 
th® mctm'&mm' ®f & :^m^m mmtXag B&hem* If -iPde'Ords 
•ei' aalP0s of th# hnllB mm iivallittel## 'botli wsmpticais 
mwM li@ mmmmMmpf m4, m mmlfsiB e©wM M p&s»i&md t© 
aijmst fm Mitiags ©f toailn, hQ%h wttb •liifffi'eafe 
berils mM with mm wltteia tto fMa mmljals mvil4, 
fftpiit®# ®0©(Otia fyam w^aia. o# of ts# s®®© zwm ®jc«* 
e«pt IMfe tli® m%m of "Ih® tomll# w©ta.M. h® umd iastsead ©f nil 
e.©wS'« all ftai»«ib h®i»€ imeto aa ®p«3?iit;i©m w&& mt 
atti&ap%#i li©r@ Meftiise the ftsiiai M&mt ©f saliafel®* 
After ©wwette® f»' thm Mr&Mg tlj.« 
#tmfei«8 «#t 
«2^ » ,|S • 'S ^ $m m m i?sf 
» t • 1 t 0.0V « • tsis 
1|, * m 3 1785 
fli®ir soltttlsa #T0)ii a « lliS, M aa€ 0@¥ « » -808 • 
fb« Maagsaiatai tod ©n-rirwossatal diff®3P«ae»a TB&tmmm faerds 



















:? r g § 
o ' 













































i# toy tlif mtmi muitipl® 
flii princip3.©s ©f ©ptiMM wei^ ti f» on 
ft «f ia4i¥i4m3L faallf »]Pt% ..aat frb© 
tifftia##® 'Smtli a eiAterlca-ia coaparlsm to eith®3? septtr-
l»"r« g#a®i>ally by 'Imt 11941'I*. 
iXlmstyatioi ©f n#gatif© ua® ©f fasily. wae tli® 
t t f iag t la® bsyt  a lmg th® e0w*« mn 
m9m^* fii# inf^'fflfLtioa ii»eess'ii*y i&t soimlim .«i4 for 
lb!#! mm msvailaM# mt %m fcl»© w&a 
&i«i3»id ia tb# fli© dlstiwiicm 'hj 'tosli of 
ttot tet t© oatliii# til# p?#«®at, sitmatim tn 
lt.^t ^ feto a«w> i^#ia3L mi'W# leasts ©totaia#!* 
&» p»®p«r ipigiti im individual*s p»©amttlc» 
»t tb® hert mw9m0 f« um ta itlte-feim ©aa »t«te4 ia 
twas ®f tilt e-OTipmmta #f bav® fe&ts m&d 
pe«¥iottslF» tto.« mt§xt» & laai,. Ij »# d©»i^ #4 f» tii,® iJideXf 
I|_j » «f|. J + ^ I «»€ «# f©ma4 hj tli® 
tismal ^9e#d»a»« t© te©i 
•ft M & 
2 
KB + o.® + JSI Ofl® • fsf 
,«i«« o/ 1» th, «iaiMv«ly g9««o variance rttshin h«rd», 
m 
0 ® is the h^tmm twm preAmsSjag tmtlltlm of 
em$ wltMa tlie ^ .sma# fa®i*a| 
ia ii«f€| 
is tim -mm ^ tb® utatosr ©f reeojrda p«r 
mw$ 
K is tli« aaiits#? of mwa ia %i» liaM itir®F«,g#| 
§• is tl». iralw® of 
4Xtt9rmt tm^^a ®f infiait® «i«| 
,«ii4 1 is til# w»lmm a^sipag® i^ aeoMs 
fh« e«i aUem t© isientieal witli tii© wei^ ts siiom 
toy Iiasfa i» eoipiatafes ant ©«ipi?#i«ti©a8 sia$© Lusk's 
f«3.ii#i f» tb© eeapmtats lisfeed «b©f# wer# found to 
te«t ©/ « Ig'iSf • 27301 @ « S?ttj a « %n%B$ aid 
H « 4060# fk® »iiii 0f ,%li« fdeerds per eow 
f«p til© ftystfs i»« 3.#S# TMs SM'wmMm slmg witii tim 
mmm.^ iii» K * If etowii i»x»rf.ts tli® ©ptiiaia wei^ ts to 
it th# v.wi«ii©« b«tw©a ^#©©pds ef ti» sa» ©qw «ltla' 
©f eows ia tiffSMiat herda ©f infiait# «i»#* 
» ®' 6.., i m& t « 
# # 
xm 
fe# tai, alse, allows -as ©f th® ms®faM©as of 
Ml# hm€ mwyag# ia tMs 
ttt m$«t tts@ of tti® mvm&^ w%%h tfet ©ow's 
tm mmm§& i3r.0i«%.t» tm comp»is« ef teeetiag 
eon® Mttmm^ ia«48 la; 4t«ert1>«4 hj tte laa«at.» %3 -
.85 f„ • '*;©© Wm> Im^tTidaal @ms tli© fia^-y 
wilJli tit® amito#!' ®3t i*e,6.©rt,s| tm tM wiglitf 
tm «S0W« with mly «© reeoM p&TfQwmmm^ «p® 0»20 md 
QM mt f-isr e©w witb tw© »® 0#g8 O»O0.# fm 
©•ew® tlir#® ?®#ar4a & Is 0*33 !!• is test 
Wm ppodaeet iacsi»®iisitts ill# n.w&tm ^ r«do:r4# p&r 
•em Am »©e©apllsli@d mm& tWm wmmpAa «« ofe-tftia©d» m 
hmU hA9 aist:i«i#4, eMa^s ia t&® maijdf" of <s@w» ia 
til© li«r® little th» 'fmlmm- p&Mtlms 
«*# &8 h»m^ 
'Tb& th® m Mm h#i*t ar©a?ag© is 
saatt' mm0. mam il «®#m raSbs-jp t# eto®id» tli® 
h.©'jrt ia .aeafe ©as®8« A mmp&rism tb# efftctifsaeia 
^ Tfey tfe.# «»•*« wftmgi p^edmetim witli. g®l80tl<a 
by th# ind®x e:«^iriiag tli® e©w*« awmgt tli» 3i#p4 awi*-
agt iatle&tes %!»% th# ii#a?€ svsrag®' aay tot ig« 
i&t ffttikiag eowa fipoa €iff#:r©at Ustog h«i?a 
;«tii]?a§© iia»#i.se tto© of i^ ppeveagmt tor m •gXfm 
rmte &i. tef mXj a¥©mt 
lii 
flMi aie of .t:^e mwerm^ in "lb® pp^geaf t©»t 
&t €aify .Ms tt#% 'l»#m considerea ia 4#tail Mm* fbiB 
MriMlm, #f ii#.rd €iff#r#Be«s tut© -.ariii 
parts Ma s&m M i^mg m tba • ,pp©fel#m. Ibn ^-laeipiil mtilitj 
6f til# mmm&s tla« mtt«» hmm ©»«!• 
d©»A to f» ®afir«wiat«l' tiff®i*®fiets balls* 
gi'eap® ^^3€' la wtm • fcMs',. 1a®M a-fwrn^* ap* 
:p®ai»®i fcftv# «. i3i»® 'wplaii# •ftf®:ragt. la 
til® sire JLad#x <» at l#a#t Is© te® ,im ••©.as®,# .wbeip® feh# 
aat« ms wtastad* flit l«i»^ •e©ap<s«ieiit f:0imd ia 
tiiei# tatu f©re#« ©f t^ts® 4^#saaiptl€»»:# 4» tta» 
teadenef fi» i^»@#€®s mws t© -aat# tii@a with 
letter feiillf iiiep®fts#st wit«s« ®v@3?ag©' m& 
hm€ ftvt3?iig» 4«ei»#as#a &.» «a ladi^ater of 'dlfferoaett 
in, #airi'3p«»ii.t®l MmX f^om beyd to laeM m€ of tti# IniMmm 
gtaetie diffsrme#® Mtweea ^ aats« luad p®rbi«p« 
3,1 wda .b«e©s^g m pQBltim ©f thB te#«4iag falu# 
ei tb® l)uil. ^ tl» &th.m If tte laffs gea0tl§ eoffl-
psfteat li th® result of .gsatti© r«litfe4.c»Alsi litysl ai3ife©rs 
«i4 #iff@reafe dtgpees ©f 'aat @ff©6ti'f®mes$ df #«• 
leetiim in different %tm mt«8* ftv#t»ag® » tto® lioM 
avsragt b&f® soi» mtlltt|- Sa mrrrnlalmm fbm mmi<^ 
tiaegf ©f 4«tii .amilabl© at pmsm% *4© th# 
tMa &4flsa%l#» 
Af LIGAfII»S 
.S«««4a laiHc i^ i^aetim by bda t©wi 
&# as@€. Itf th® in May myif wm^ng to eos^JLexity 
©f tbt fli»#% i»#e©2?t ttoea# tli© ©f 
til# #awi« fteepas «a tb# «a©.si pyoteelng aMiiti##® 
•I® Se«f ©f tto.# aea?© 
©f r®«©M«: tewsas® ib,« mmrmj ©f fiakiag d©ws*' 
tett® pr©dm®iB,g nfelULti®!* 'fcta tb# rei&tiw neenipaeits aad 
«$apl®3KitS,«s ^ f©i? s#|.®0tl€ii »s teow, %h% 
"bwmdBT em h^mm %im vimk ©f $xi rwakiiag: agiiast 
tli« dffert b® wiaiiiia t© tajfeai!,, m&i.^ &§ ena tteid# whiefe #«• 
tslfflafew ia t© Ms- a##idyt» 
tmtfts &i ^ry eattl# mm pos* 
flllsl# slioaM bd to©im t# ttiA la ^fedosiag n. syst#ii ©f fttMag 
mlmX§m If iaertiti«s ia pif^a-uetlm m& Malttt to snalla#®# 
toy til# dafey m%m m&mmf 
is woftb i»3,y m. littl© ©xp©»s#.# But if l«g© rates -of-
iapF©-r#»aft «® p®#sifejL©, saa^l. 4ae3P@&s#s la memmf wilX 
p&f £m #msiA®i»«ljl© 
fte.# a«ii«» ef iapreflug pp'.«^tteiBtg atoilitiea of 
fciefdl# iQf #ew« »® a©t wtll te©wi«. {ifSI) aad 
s©a liftSO) bftf© pi»«wi4#d %tm m©i%^ »f«eifle ©«feiimt®a, 1^. t® 
©f tM 3a0»»4 p#i» but #wa tm iumy 
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s%atlstl#i daij»y popalatlons bad %& h® asB-UHied# lor® 0o»» 
plet# lafewmtieai ®b©«t i'®'plme#ia@nt: rates, eausei 
€if variation: in pr^m^tm reeordg, and dthdr oliai»aet@ristles 
•of dairy eattl© pepmlatims wo'Uld help t© tli® poasitold 
rat#,s mmt» &»©«• lore mxpmlmm with th# analjsia 
of tr#ads wotild ©mppMaeiit stwb atuidi©# hf ©statollslilng 
itiat ratsa ar<& ©ee'sirrittg la a herds» 
Bafor® mtmmXm mat i» nada of tlia analysis of tlwi 
traads omtlimed ia thia work, mm-^ efescfca .sJi©\ild b® aiad® to 
deteriain.® axactlf wbat t&a preeaas is doing imder different 
eaiditlcaa* 'fib® approaeli to thii ia throu# artifieial r©o-
orda #iar« ratta of 8el#etiai, tfct® pp©p«:a?ti«s of fari-
mm; 'and tli® ©li»aet®risties of th& data em ts@ aatabliahad 
at will* Aiotbar posslljl# &hmk woiild be tbromsfci th# dsri-
vati'OB of rates of axpaetad aelactiaa dif* 
ferentiala* fbt ^ interp?atati«m of th© rasmlts laigat to© vagu.® 
in the latter eas«, p-artieularly b©#ams© @C tha lar^ aamp-
ling variation ajEpactad# Tim yaarly herd'awrae® appears, not 
to indieat# genatio tranda wall sine® it raay iaolMo larga^ 
©ffaeta ©f ebaag©® ia aaiiagdm&st m ©n^ir-cmaieat* 
S<M© idaa of wortb-ighila iaeraaa© in aaettraoy of'an as-
tiiaator is posaitol® if aa avarage rata of Impem^mnt in tha 
prodwoiag aljiliti' of a liard of B poimds par yaar is aasumadt 
•®aa rapid rata of iap?ov«a»at of 4 ® pounds of buttarfat 
•par fmm for th© afaraga ability of a herd oartaialy is ra-
• m2 
allaad by tords# At B p&md» p«3? ,|«ar, a elimg® to 
@f ©atiffisttog bj?©@dtog "falu#s #iiek toereases tb® 
10$ muM add 0»S & pomid to tii© herd 
©acta. Qb©- btiadrtd eows to th# h®rd wottld produc® a 
t©tal of 20 pomds eJt fat aor® m %h& m^wa,^ thm If tto,© 
tmrmw mtimmtm iiad e<»feto«®d to tti#, Agaiaats this toej»«as® 
•would lmv« %©• b© bslaased tli® #x%m *wk to^olired la usiag 
the a®w i»th0d» Cto tMa baaii, « ©Mtog© to ^oeedwre of 
timttog ppodmotog abilities will a®ed to b« e-gpeeialiy siia* 
pi® to imke' aeeeptaae® of m towe&s© of l«s® tima 10  ^ &d-
vldabl«.t 
Poras of "probabl® prodaetog abtlitj**# to wMeh the herd 
a¥arag0 laiif b© ooaijattd to Tarious ways^ ar® aot to b« reeom-* 
iMiad®d f'Or th# a¥®i»ft@» brdtdw ©f dalrj eafetl©# Exmpt to 
unusual imtmmm tb© aferag® adfaata^ to aeeuraey of "prob-
abl@ pp'Oduelag ability" owr tli# a^trmg© of the eow*t peeerds 
la laaa %hm 'fliia 4^ say b® ali^tly too hi^ baeaus© ia 
the feliec^atioal ooapariaoas r was e»«ld©r@d a Ma-om pwpama-
t#f». Moit #stiaa%#8 of r art similar, but parbapt it asay dlf<» 
t&w ia S0p»at;# hwds -oj? ai*«as* failuf© of feha t actually 
uaad to- a.p'®© with tb# ti»u# .3? will lower th« aoouraey of 
®pp6babl# produeiag ability"' sli^tly* 
©1# «ff#efei¥aa®si -of '*probabl@ ppoductog ability* ©aa b© 
loworad ali-o if tb.® bard awrag# usad differs froa the propar 
sma, mmth»T 'tb® b©M sbould ba divided tote groups for o-oa» 
mn 
pmliiag m iliottld to© d«sid®ipe4 m & siagld unit rests 
cm tbi@ Judpsitit ©f tla® te©#<l©r as't© tlie aaeaat ©f imprm&mnt 
haf. o©ewi*®d in Ms H® Isms sow Mm of what im 
has tried t© aee©mplish in st'Metiag saA teeedia.g, bmt thi» 
say b® diir#rg©at f3P©a what re&li'i' hap3pin#€, arrows in ehoie# 
of the siv®i»ftg® will l©w©i» th® mammf of tht ©stlaiit©!? sli^t-
'If# 
ealemlating "frohahl® p^odaeing ahiliti®®'® for all ani-
mls la the .h©i*d mo® m mw©' p«p .r©q,ml3?®s more labor 
than mei'dly mewmglBg ®&eh eow*# r©eor€s# fhs esw^s avtra^ 
is the preliiaiiiij*!' step in f oroiiag h®y ^probsble ability'' • 
•la ftMiticm, »« ©r mom wei^ ted «• mw«l#ite4 averages need 
to b® mA feh# d©"riittim of ©iteh eew't Aferag® is tq-
^©ss@d fewp^ in«©mpl®t® repeatability# At esteh «Taliiati<» of 
th® htrd,. these awr®,g#« need to b@ ehia..^€« ; If th© ability 
of the herd ia ohmgiag slowly, mA&h labcsp' om hm B&v&d by 
mMg 'a fi3:.«d averag® #iioh is s©a@wh©re »©!» th® real a^er-
ag®* AS' th® h»d skwerrngB mmm from this ¥alu®# a-om 
#rror is imtrodtt'ood, but it will b# sli^t if th« wer&g® is 
adjusted liiea it beeomM vQrj different fr©a,.th© h©rd af®r» 
ag«» 
!I?hat th® th®or@tl©al adYmtag© -of "probable ability" ia 
greater than it may b© ia reality waa a«Lpp«pt#d- by obserfa-
tions with th# artificial data* Si» 'adfaatag® 'Of '^probable 
prodiieiiig ability* ovor th« oow's averag# ia mmv^lng her 
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ability la th® aateriai was sllghtli' !©•« 
tlMn lmdleat#€| to.©w®¥er, •tli© diffei»#aoe ©oaia baf® 
hmn s..aaplliig #3?ror« 
fbt advaiatag® -"prebmbl# predmeing ability" li@a in 
til® siidSmtmnt ©f th® aw^f&g&a of vm*p.ag mimbera ot records 
so tlmt mm tr# eompar©€ Mor© fairly aoeording to th© r©-
liability fflf their performiaae-dB* Sin#e records ¥«y More 
thaa averages of t.wo or nor® r#oords» MJiistmsat of a^era i^ 
for ineo l^et# r#p®atability provide® a meaois for impartial 
ooaparlsm of eow witlfe differeat .nuiteera of records# 
The accuracy &£ **p*obabl® producing ability**, even if 
th® awrag® «id r w©r© #xastly ri^ t, is limited by lack of 
fariatism in^ tb.® auBfew of records per cow,. f#w cow® laav® 
.Mor© thaa thro© or fow records# Ltttl# smfaimeaa can r©-» 
smlt in ccMpwiag cowa» a^eragds moat of the cows have 
til© sail® atfflbor of rtcordt# 
^Probabl® producing ability" liaa its grsatest utility in 
wilting produetlfiai records properly ^en inforaatim about 
rolatiiros is maed to iaereas© th# acowraey of rating cowa, 
fla# rolatiwi of tfa.© swbjtet 'of' th® 'ijadax mtaally h&m irary-
lag niiffltoers of records# If each eow^s awrag® record is used 
in th® ittde^s. without adjw.ataiiiat for reliability, eowa with 
mly on® record will b© aore inflmeatlal than those ilth sev­
eral records lAere&e the- reverse woald be more accurate# 
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rodtjrds ia Mbt® ©ffeetlte us® of th® jearly 
,«r#i»ag®' 1# possitol# ,iii. b©i*As «fa®r® tli® i»mt® of geatstle la-
prm&mnt eau fee d©sei?ife©i.#' f^&etieally, hmmmr. It is sel­
dom .teom liow miefa ©f the efaaag© la tlie beM. av@i?ag© was g©-» 
aetie# Bf#®d@rs wbO' Mv# been atolt to a.©l#et aff«etiir©ly aad 
liio ear# foi? tlb.@ii» «5»ttle oaiforaiy after year may ©» 
fey aeceptlttg this ps-'ooddw®* - EmmeT', sin©# aost #¥ideafii« 
indicates tliat eiimgea in iieyd ai?©pagas ar© lay l^y tnirircsa-
ia®ntal, aoit biJ-eedei*® eouM profit fey ©xpregting tli© reoords 
^of til© COW0 m d®¥latloni fyom %MiT e«mt®fflp©rft3?y yearly herd 
average©# 
fhe n©t liaproif«fflsnt in aesmraey fey aTsraglng a ©®w*s de-
¥lations from yearly averages i,s; not th© sum of tli® separate 
iro|jr©ireift®nt» fey averaging tbs eow*» r®e»da and fey osrreetlng 
for th® yearly average# laoh d©#» a part of *liat tM other 
do«s» lto®n t.3a« two m@ iis©d t©gitJi#rt tli@ iaereas# in ae-
euracy ia'l,©.#s tb.an if they perforiasd their removal of anvl-
ronaental inflaenees ladepsndontly# 
Ocrr#0tiag for yearly diffsreiie^s fey measuring «iaeh roe-
ord as a poreentaa® ©f its yearly awrago appoura to hav« no 
advaitag® wer additive eorr«oti«., . M preliiiiiiary look in* 
dleated llttls expansion in varlanc® aa t3a@ yearly aoaa in-
eroaa#d| h.dne@| tii® aore #asily d®velop@d additive eorreetlon 
ws given fmll att®ntion» Tim antral ®xist«ne© ©f e«»r«la-
tion fe©tw©©n tJb® mm and th# varimo© in M»y kinds gr-c»p-
• li? 
ing® 0f mQorda «mgg©sl5« S'©®© v&iu© to »ox»® iavos-' 
tigation ©f fcMs t^estim m mor# aAefmat# data thjm mm 
afailabl® tM« wi5rk«. 
fht sufestitatioa ®f the MM m WZA jemlf aT@ra,g© tor 
th© hM'Td aTdfAg© m dtfined iiw# lia» not be«a emsifi®i*©d» 
Mded rm^lmhleg smh m age -iyntd days in ®ilk 
aa?® inelGtod ia thA imm&rm If laefds 'raf j littl© in the«#,, 
a siiigl# eow@etim faetep ©sa l>« eatal^lished t© adjiist th@ 
HIH ©y MIA- li®-M a^erag® to «i &pp3?03ci*t@ .SO§-€a|"-II»B* 
tomsii* Xf the ag^ eoapoiiticm m the tofs is ailk 
•w&j 0emtlf trom. yaw* to f@m' in it lies*^it m mlitoly 
s#ts of factor# ®l#it b© ms#fml to «a upproxiMiticm 
©f tb.© awyag# of th© 30©»aa|--tl-M#i;» laetatims* The pvoto" 
lem partia3.il* iiiirolir«s the msoivsS ttte«ti@a ©f tli« a¥®2»ag» 
prodttctim witMa 3.2 0.ms@emti¥© mcMtlis fertm-s awrages ©f 
SOi-day pseords -as iadtxes of lieri ©peratitm-# 
Th@ applieatima of th® ht-pd a¥©rag@ -in -s#-l.#©tioii !>©--
twatii dairy- -eattl.® in diff®r#ftt hards ctmet to© stated ¥©rj 
definit.ely at this tiM« fh# iiisttffiei«iiey ©f th« material 
us-@d for tMi- stMf eiphasiies tli® foMai- of-data aad the 
«i8® cf til# task nemsnmj t© ppovid© raliabl® reeoBBsada-
tions# S©ffi®, Imt aertainlf • n-et all* ef tto profel«ma-of an* 
alysi® w&m #tt#oimt®r«d her©, luad pertiaps tMs trial ©aa 
s©rr© as a base fc»r elariffiag tb® waf t© s«parat-©' differ-
©ac0-i toetweea Mrdi int© genetic aad ©aifirona&iital part®-# 
im 
analysis ©f fmll was weakest liRlc ©f 
tb© prm®dmt&* It will always be weak not mlj because full 
aistwi «@ ©tape©, but ula© bec&us® tii« vMflane® mmpQumt 
tm ^ItfrnmnQm full .siste-i's In separate liarda amy 
not hme tim iiit@i?pr«tatloa placed m It 'in tM» Instaae®* 
Rxll sisters srrif# ia diffsr#at lierds eitbar by satl# of 
«© or aor® of tb.«a » by #iO.@ of tbsir dw after sim bas 
.bad at loast m& li#if©r» Im tbe latter mm would eer-
talnly he M aalesa %tmm it ©nvirMtnental stratlfleatlcra. of 
berdi ©xoMsagiag eows, bmt in tb# forii©r» d«p®ttdi:ng m the 
agt- 'Of tbo gist®r wlmn sold, m-mm tb® poramnont ©uTiron-
meatal diff#r«ao#s • betiwoii btrds womld b« ©liwiiiated# fbt 
mlj apparont alternative to msing f'ttll sisters ia to asauii© 
a value tm tbe •©««?r®l.ati©ii b©tw®©a tb© geaofeio »rit 'Snd tbe 
©nvirmaent of tb# h#rd» 
Moris :iBforisati:@tt ©csooemiag tb@ of bords ia i&iob 
bttlls ar# iis@d w<mld b® bolpfml ia dosipilag tb© malysia# 
lxt@a»lv® stratifioatim of borde using eert^aia bttlls wwald 
favor tb# ©oapltt© analysis bting o«dtieted witbia .aires.* 
If Most of th® data ftvai.labl« art ill;:© tb®s« in tb© us.« of 
a bull b«iag eoafinod to a roitrioted arsa, tbo data aia.y 
need to b® -soparatod to provide 8©.parat.O' aaswera for apooi-
fio ragiobs aad for diff©r.#a.«®# toetwon regioag* ®i® mat©® 
o£ tb0 bmllf. aot being a obajao# saaple of all ©owa la tb®. 
berd bat litt.lt. offoet m tb© divisi<m of differenees b©« 
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%mm Tkm mm% woaM ©©» If a Mil mve .®at®a 
to %h.® I)t0t «#ws In <»® itoM 'mA tii# pmrmt in motliei'* 
would b« ©"rs^stiiaittedi bat,, at %h& ia»s tia®, th# r«8t of 
th® eows in bolb herds sast b© ®at#d t© c^tbei? bmlls# Tkm 
cow^B^iBmB b©twi#a feh®!? daa^ttrs ®ouM imm would 
also be overestiMtttd but not as greatly as fb® 
diffefdae#® ia g©a#t;i® ae i^t ®f lieMt womld b« imd®'i*©stimt;®d 
i£i. %M« ease* 
StldetiT# -iiatiing witbia tb® b®i»i.® appeared .not to hm& 
be©a impoptaat ia tbii »l#pl,al altbom.^ m fteomrmt® itudy 
of tbis was aot aad©* Saob m&Miug sys.te.iss smm wos?m likely 
ia artifiei&l bwediag thm to 'berds bating tbeii* own bulls* 
Few bi'«©d©.i»s would te#p & bull jmst to aat© with poop«r 
«©W8^ -i&ils anotbei* bi'eedej* womld ttS# tb© Siyoi® bttll t& aat® 
mlf *ltb bis b#tt©r'©oira# J5iffdrea©#s of opinion about toull« 
in ai?lJiflelal s.#i»irie# eottM lead I© smob differential laating 
sy8t@as.» 
1?be sitmatim ibiob mm& freqimeatly., #s-
ptoiallj la a3?tiifleial insaaiaatim, i# tb® *tiiig of a Imll 
•witb mlf lb# best oows ia s®T®^ftl b®»d®» fbi« also would, 
eaus© tb® g©a®ti© piO't of bstween bejpds to. b® 
•aiid@.3?©stiiiat®d. by tb® pi^oeedaip# oatliaed. Tbm fretaeaey of 
mtlag systemf in dairy .eattl© ia not tooia tad m&j bo under­
going .a ebang©, tmt it i® tboji.^t tbat little .soloetife i»t«* 
iag of bulla ©eoua?s in mnt dairy bt-rd-a# 
im 
aie oi §©spa?iiis miaais is Aiffereat li6i*4a 
is primrily t© find •©tttsti^dJ.Qg mw» from ^ ©a balls 
b® taireS to iisd in other herAs and als© t© «te aoi»© aeett-
mt® tm ^regeny t#«tf ©f bialls pi»©gea|- ®y© is <m© or 
few Mfits# 
!Sift laept mverag# em smfely b# i.gaoi*e4 ia e©ai»i?ing mwB 
from different ii^fda if ato^at ©f tb© a.tf.f#r®ae©s 
betweda &«3?€« i» f4^iati©ii ia ft¥e»g# geaetle A lax»» 
ger ffaetioa of g#tt®tie <llffep0»e@s would mk^ %h.e berd a-r-
a |>©gi%lva ladiC'atoi' of t&e e.ci4stttii«at asiaals* toi»©®<l* 
tog v#la#s.» thsii ©f tia© i.iff@r@»e«s to-©tiw«a 
liwAs feaiag mwlrmmmtAl wobM imov use of tb© 
li©f{| $.mr&!0 t© ewp»et for tlffwing ^aanageasBt oi? eoadt-
tl«ia in &ep&Atm berda# Tim Palmes ©fetaiaci. Is thsse data, 
altbea^ ©f <|u®.alsi0aatol# reliafeility, Bmm 1ii®7 
iaiieat# tMt' llttl®, it l©st bj Jedgtag ©©ws f^oa dtfferaat 
li#rds 'hf tM of tlietf ifeceMs @f ps-odmetlea idfeh©ut 
payiag aay attentlm t@ lierd s¥#fiig®» 
a» Wm^m in cmpmlng ©©wa ffem othar Herds eaa elioos® 
mmg tb© mmf witei'ia whics& w&tj lu €iff£ettltf of applie«-
ti®B ant in. mmmmj* 1# cm ©©apart oow» by » siagie record 
M HJ TB« «.VE«G® OF TTKOSR »EORD®» WM ADDED ACEURAEY LI« 
caa lis# tha f@mlf atei?ag® of #meh le ©.©rftet reeoMa 
f©i» j%mtj aaviraiiseatsi diff0i?«ae#s.« Si© a^trag© deviatieas 
©f tti« y#e@rcls e«n be »«id©d t© tiie gmm&l li@yd a-rer.agts foi? 
ISl 
e0ap»is©s ©f eows in differeat eia eoapmt® "prob-
a,bi# p3?0du6io,g ai5lllti#i". wltMn m<ah bsri aa4 ©©^ar® thofi# 
between lierds-t, Flaally th® a©it aeewat© »ii th» most 
ti»0'ateiesow. «r©' tli« iiit©»s ifeieli iis» tafQifaatlon about the 
mlmtirm' of th# cowst &©• si?e&t©st aeetaraej fen* tlie ieast 
effort J?®sides with tii@ us#.of th® mmm&> cC tim cow*s rec-
oipdi t© sel@et em& la tiff ©feat b.«ig»: 
im 
mmimt 
Ilit of tto® MM In &Bt±mttng teead-
ia,g fftlm#® «sf dairy eattl© -Aer# tb.® mwa ay® ta a singl® 
herd mj dtffar iTom, th® us@,fula®0s .i^ n rnilaals froa diff®j** 
mn% h#i»ds mB helng compared# In tsotb. lastaaees, h&weirer, 
tb© typ® of ms# and th© tts©f«la#ts ©f tsh.# |i©2?d aw3?ag® ^p©nd 
m lio* meh ©f tlie differene®® bet-wem mf^emge-s Is geaetie 
fla® aatsplal. used to study tli« at^falBiegs of th© herd 
averag® was wiialy froa 293 3&»0f h&wM m MM. test trom 
194S to IMT* • R®-eoi»ds of ppodtteti©a ©f l©lst#.in, aienasey# 
md Jersey berds at Iowa Stat© dollegi 3.9Si to 19§0 
mm us#d briefly* Alae# s©ta of artificial mterial formed 
from ttttoles of jaormal deviates mm maad to ©larify som 
topies# 
Jja upproximat® sjaxiaam-litoliliood p?oe«dttr# appeared.®f*» 
feoti-r© for diir,idin.g clanga.! ia yearly awrages iato .eliftii,g©s 
in avorag® prodaoing .ability »€ &bmgm ia ainrircaiwjatal 
eonditlms froa-ysar^ tO'year# • •'fb®' trends for tte I#S«0» 
torda were measured, and th® Holateia Jaerd,, for «xsuapl@, 
allowed m Imvmse is «f©ra^ ability of 2..«4 f.omds of' fat 
per year «d m isa^r&mmat of mviroumnt&l ecsadi-
tions of 2.6 pomds p#r y©«p» Bi© year to yinr ebm^a in 
WB 
tM Mrd awragt showed emsMeipabI© irregiilaritf, fh« year­
ly lieri avtrag® aeeaeii a©t t© measiar© Mh0 &hms& in airarag® 
ability ©f imr^B at all w@ll». 
B©¥le®». tueb as "m©at pretoabl® predaelng ability** for 
adjasting <jqws* jprcMlw.eti«» reeori,® foi* iaeoaplet© f©p®atabil* 
ity offer mlf aboat 2% t© 4^ iaer#a«@ m&r tto® lifetiai® aT-
®i»ag0 In acewaey of yanking tm© pK>ia©ia.g abilities m* 
br©e€iiig valm«a of e®w« ia tb© sa^ ii#3?d» fb.© extra laboi? 
r®tui3ped to attain tMs samll ia®r®as@ la aiieii3?aey raakss the 
a"fsi»ag® of the ©ow*» reeorts g©»#i»ally m©i»® as^ftal to eoispar© 
anisaals in tia.® mm lierd». " l^oat probable predueing ability'" 
iM.y b# useful if tfa.® aireragO' ability of tb© la@i»d has oban^d 
a?api€ly, if y is Iqw* if th.©' amA®y ©f i?#eordi per mm varies 
widely, m if -iaforsmtioa abmt a eov*8 r©latl¥e« is being 
ttS0d -ia an in40x» 
A iii^ l© mA ©ff®©tiVQ me ©f th@ y#«ly a¥@2pag@ ia a 
iieyd is to eerrmt isaeb, fw yearly differeneaa in m» 
¥ii»-c®ia@»t, ©speeially if tb,© yearly aTerag® of tb.# herd is 
claaaglag i»®®ila2»ly* fhis e-ei dm# TOadily by ambtipaet-
ing froa ©aeh raooft tb® Mi»d awrag® f» tlia ia iftileb. 
it was p^odtiead, ImprOTtatat by ##la©ilai baaed oa awr-
ag© .©f d®¥latima fr©m tb®' yearly a^eragea for mmoh. cow m&j 
pr@gr®s® as mx^h. as 20^ fast®ip Qaan that based m singl® r©c-» 
ords« 
IM 
Mitemam® hmtrnm mmrmgm &t Jersey HIE b«i»ds #iicto. 
#xehiuig@ femlla were toaposei. &t afeomt tiffefsaees 
in. a¥©rag© b3P©®ditt.f •irala® «i€ ateoiit fewo-'thijrti differenees 
ia af©ipa.g© iii«iag©iae»t or @avii»oiia®atal e©«,tit!i@a»# 1%© pm-* 
titlmiag of fell® 4itf'©i*«iic©a 'fe©fcw«ett li©M aiF«ra^» was dm© 
hf (ttialyjsiag th© ¥»i«i©® belsw«©ii sistws la diff®i?«iit fei0i»(ts» 
Wbmn. tb© rati© the geattie varl&ti«.to tli.0 total ¥ai?ia«» 
ti«i is afeeut %h& umm in th® MtmBu herd airejp* 
mgm m it ia within herdBp whi&h it w&a fm th,© iwa&j 
tb# laerd average has ii®gligi'bl© msefmtoess @itii«i* 
to eormet f i^? ia #aifti»#aB»ats .of cows 
M i^ffsreat li©rd» &t poeitXw&Xj m er^dit to C0w« in herds-
^oda«siiig M#ie» tUm tto mmmge tbe te©#d* 
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